Convention Edition 


Pacific Coast Gas Assoctation 


€ 


Coronado—Septembey, 17~20 


,, 


til it TL 


PRION 


pele 


General head 


uarters of the San Diego 


Co 15 olidated Gas 
— fy 


and Electri 
st to the Pacific Coast G.s Association in 


Company 
Ss. ple mber 


The valves 
that will not leak 


The original plug cock lubricated type 


The real test of a valve in gas service patented principle prevents leaks because 
comes after it has been operated about 30 the plug is entirely surrounded by a film 
times. Gas men know the difficulty of of lubricant under pressure. ‘Think what 
keeping valves tightly sealed. But with this saves when you make an emergency 
a Nordstrom Valve leaks are permanently repair. Jt eliminates digging down to 
eliminated. This valve is tight from the your line in order to bag off when you 
outset. It does not develop leaks whether want to accomplish a complete shut-off. 
operated once or a thousand times. ‘The 


Our Catalog gives full information 


Merco Nordstrom Valve Company 


(Subsidiary of The Merrill Company 


Engineers—Manutfacturers 


BOSTON NEW YORK CLEVELAND 
184 Boylston St. ll W. 42nd St. Engineers Bldg. 
CHICAGO NEW ORLEANS HOUSTON 
Peoples Gas Bldg. Masonic Temple Bldg. Petroleum Bldg. 
DALLAS SAN FRANCISCO LOS ANGELES 
Magnolia Bldg 343 Sansome St. Union Bank Bldg. 


Factories: Oakland, Calif., and Belleville, N. J. Agencies in principal cities Cear-operated type 


Nordstrom Valves are 
made in different types 
and sizes for gas dis- 
tribution lines, curb 
and meter service. 
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Open Type Coolers Used In Signal Hill’s 
Latest Absorption Plant---With Less Cost 


1. These coolers designed especially for installation in BRAUN Cooling Towers are manu- 
factured to meet those services in which open type coolers are preferred. They are equally 
suitable for installation in any Cooling Tower, spray pond or open basin. Installations 
are successfully operating in many services. 


2. Distinct advantages in design and construction include: 


A. Removable channel cover plates permit ready accessibility to all tube ends and 
inside of headers for inspection and cleaning without breaking pipe connections. 


B. Tubes scientifically arranged so that possible channeling of water around sur- 
face is eliminated. 7 
C. Nozzles permit simplicity of piping and by-passing. 
D. Minimum final temperatures obtained when in any service. 
3. When installed in BRAUN Cooling Towers additional singular advantages are offered: 
A. BRAUN Cooling Towers and open coolers are designed for installation as a unit 
with combined performance specifications. 


B. Adjustable distributing and redistributing systems permit desired concentration 
of water over entire surface of each bank of coolers under all conditions. 


C. Coolers may be installed singly or stacked 2, 3, or 4 high in minimum height. 
D. No steel or other material susceptible to corrosion is used. 


E. Coolers fit standard width cooling tower thereby eliminating necessity of large 
and expensive concrete basins. 


4. Stock parts assure prompt shipment for all pressures up to 500 Ib. /in.* ga. 


C. F. BRAUN & CO. 


Manufacturing Mechanical Engineers 
Alhambra, California 


TULSA DALLAS HOUSTON CHICAGO NEW YORK 
Kennedy Bldg. Republic Bank Bldg. Neils Esperson Bldg. Engineering Bldg. 120 Broadway 


at 124 West Fourth Street. Los Angeles. Calif 


September, 1928, Volume IV, Number 9. Western Gas is published by Western Business Papers, Inc., 
; matter tene 1, 1925, = the 


Subscription price (in advance) 20 cents the copy; $2.00 per year; 3 years $5.00: $3.00 per year fo reign, Entered as second class 
postofice at Los Angeles, California, under the Act of March 3, 1879. 
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SAFETY GAS MAIN STOPPER CO. 


523 Atlantie Avenue BROOKLYN, NEW YORK 


Cable Address—CGastopper, N. Y. 


Pacific Coast Representative: C. B. Babcock Company, San Francisco, Cal. 

Texas-Louisana Representative: Maintenance Engineering Corp., Houston, Tex. 
Mid-West Representative: Circle Corp., Tulsa, Oklahoma 

New England Representative: Eastern Service Co., Boston, Mass. 


STREET DEPARTMENT SUPPLIES—PIPE GANG TOOLS 


Goodman Stoppers Lead Furnaces Soft Wood Plugs 

Goodman Cylindrical Stoppers Joint Runners Pipe Cleaning Brushes 

Gas Main Bags Calking Tools Soap Tape 

Canvas-covered Bags Mittens and Gloves Pressure Gauges, Portable and 
Inflating Bulbs Rubber Boots : Stationary 

Pumps Service Plugs, Rubber Packings 

Pipe-Laying Derricks Gas Main Plugs AIR-LINE MASKS 


GOODMAN IMPROVED GAS MAIN STOPPER 


Unconditional Guarantee 


Improved 


Locking Sleeve Locking 


Sleeve 


The genuine Goodman Stopper is instantly recognized by the 
name GOODMAN which appears on the Improved Patented 
Locking Sleeve. All Goodman Stoppers are now equipped with 
this sleeve. Efficient as the Goodman Stopper has always been, the 
new locking sleeve makes the shut-off still more effective and posi- 
tive. Stopper cannot slip—gas cannot pass. 


lt is reliable because its shut-off is positive and when properly inserted it cannot collapse. 
Workmen like to use it as they feel that their lives are in no way endangered. 


Standard Sizes 3” to 48” in stock. 
Special Sizes on Short Notice. 


1397-19238 
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GOODMAN CYLINDRICAL STOPPER 


Ge! GAS MAIN WORK 


Pielernnomcsill INTERMEDIATE 
aad a AND 


< D 
; ' HIGH [hrough the hole at C push the hooked rod and cabk 
fo shut of the pipe at a point A, or exampie, om . to B; pull the hooked rod and cable through B and 
hole at B large enough to permit the Stopper to be in- catch cable on the bag. Pull the Stopper into the 


serted, having first tapped a smaller hole (to fit the PRESSURE pipe: sathercable: tallene Seibper: close bucking ot | 


bushing provided on the cable) at a point C, distant not 
less than twice the diameter of the pipe from point B. 


DEPENDABLE GAS MAIN BAGS 


3 CANVAS COVERED GAS MAIN BAGS 
Made in Two Types TYPE “C” 
TYPE “A” Canvas Covered Bags, Spherical Shape, for 
use in mains coated with tar or oil, or wherever 
Invisible Seam or Seamless Bag. Of light a plain rubber bag will not hold. This canvas 
construction, pliable material, easily inflated. covered bag is different from others in that the 
Carried in stock 2” to 24”. lining is loose inside the canvas, while the can- 
vas cover itself is snugly fitted to the tube and 
‘ ' - the neck of the bag. In this way the pressure 
TYPE “B ‘ayidisnmncise 
is passed on to the canvas cover, the rubber 
Heavier and stronger than TYPE “A.” lining being used only as a seal. 
DEFLATES QUICKLY. Carried in stock 2” The canvas partially protects the rubber 
: to 48”. from the effects of tar or gas liquor and per- 


mits inflation to a higher pressure. On small 
sizes, these bags may be inflated up to 10 lbs. 


! PLUGS FOR SPECIAL REQUIREMENTS 


Type Ae 


Type C 


Type B 


Type No. 6 


Type-A 


SAFETY GAS MAIN STOPPER CO. 


023 Atlantic Avenue, Brooklyn, N. Y. 


Cable Address: Gastopper, N. Y. 


WESTERN GAS 


Steel 
Plate Work 


for all Industries 


Industrial 
Water Softeners 


Universal 
Water Heaters 


2801 Santa Fe Avenue 


Seven Gas Generator Sets Built By Us for L. A. Gas & Elect. Corp. in 1921 


We Build Complete Gas 
Manufacturing Plants 


“Quick Clean” 


“2 oe mp 


oEN oo 


We Manufacture 


Oil Gas Generators 
Wash Boxes 
Scrubbers 
Purifiers 
Welded Gas Lines 
Heavy Plate Work 


Union Tank and Pipe Co. 


Engineers and Manufacturers 
Los Angeles, California 


Telephone Midland 2251 


: 
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erformance in Service 
Confirms Their Value 


MECHANICAL ASSETS OF PACIFIC METERS ARE IN- 

SURED BY WIDE FACILITIES—EXPERIENCED LABOR— 

AND THOROUGH INSPECTION IN EVERY STAGE OF 
MANUFACTURE. 


|—Adjustable Tangents. 

2—Double Acting Clicks. 

3—Channels and Valve Port Construction. 
4—-Clearance Between Diaphragms and Casing. 
5—Bottom—Solid—Leak Proof. 

6—Top Cover and Flange Construction. 

7—Bridge Plate and Carriage Design and Construction. 
8—Durability of Valve Seat and Valve Cover. 


9—Diaphragms—exclusive American Meter Company 
quality, fabrication methods and _ impregnation 
formulas. 

1Q—Casing constructed of finest quality Tinned Steel 
manufactured to specification. 


These and other features of Pacific Meters conform to a definite manu- 
facturing policy of specialization in Pacific Coast requirements 


PACIFIC METER WORKS 


Specializing in the Manufacture of Gas Meters 
and Allied Apparatus for Pacific 
Coast Requirements 


San Francisco Established 1901 Los Angeles 
Northwest Gas c FTCusicl | 


Northwestern 
Representatives Portland and Electric Company 
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WESTERN GAS 


At San Diego 


CONVENTION WEEK 
In Booth Number I 1 


YOU WILL HAVE AN OPPORTUNITY TO EXAMINE THE FULL LINE 
OF 


Reliance Kegulators 


Where You Will Find Many Additions Made During the Past Year, Inc'uding 


House Type 


High Pressure 
High Pressure Compounding 
Low Pressure Appliance 

Diatog Relief Valves 
Rockgas Kegulators 

And the Most Sensitive 

Balanced Valve Kegulator 
Ever Manufactured 


qO—n 
See that your representative inspects this display 


]oO-—oO@ 


Reliance Manufacturing Company 
Alhambra, California 
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This photograph shows four 
high pressure storage tanks 
under construction, by 
WESTERN, at Santa Ana 
for Southern Counties Gas 
Company. Capacity 1,000,000 
cu. ft. The lower photo 
shows a 100,000 cu. ft. holder 
at Newport Beach, completed 
for the same company. To 
date, WESTERN has built 19 
of these units. Photo at left 
illustrates a typical WEST- 
ERN Absorption Tower — a 
WESTERN preduct known 
to the oil and gas industry 
for its high efficiency. 


Hi-Pressure Gas Units 


A® contrasted with iow pressure... high QG| There are no movirg parts, action is 


pressure has many advantages. automatic and noise an7i odor are elimin- 


G WESTERN HORIZONTAL STOR- ated. Natural gas is not required as fuel 
AGE UNITS <an be erected to any size for operation. Service ‘3 grevtly improved. 


and dimensions desired, and can quickly tot 
be provided when and where load and sup- OG, Every member of the ge wr. ay 
ply conditions dictate. They are econom- should know more about Horizontal High 
ical to erect and in appearance are much Pressure Gas Holders ...a product pio- 


more sightly than the usual type of holder. neered by WESTERN. 
‘Detailed information on request. 


Investigate WESTERN ABSORPTION PLANT EQUIPMENT 
and WESTERN AUTOMATIC ELECTRIC WELDED PIPE 


WESTERN PIPE & STEEL COMPANY 
5717 Santa Fe Ave. OF Cc ALIFORN{ A 444 Market Street 


LOS ANGELES re gn lg SAN FRANCISCO 
> LOS ANGELES - SOUTH SAN FRANCISC® - FRESNO - PHOENIX - TAFT .- 
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GAS INDUSTRY 


we stock 


METRIC (Westcott) Orifice Meters 
CROSBY Gauges, Safety Valves, Etc. 
TYCOS Recording Pressure, Temperature 

and General Laboratory Instruments 
RELIANCE High and Low Pressure Gas 
Regulators 
MERIAM U-Gauges and Flow Meters 
CHAPIN-FULTON Regulators 
DAVIS Steam Specialties, Regulators, Etc. 
--- and miscellaneous equipment 
for the measurement and control of 
gases and liquids 


& h. 


Our Counsel is Yours Without Obligation 


WESTCOTT & GREIS, Inc. 
LOS ANGELES - TULSA - DALLAS 


LOS ANGELES OFFICE: 1945 SANTA FE AVENUE 
PHONE TRinity 8 497 


WESTERN GAS 


Stockton Fire Brick C 
Checker Brick 


Generator Lining Brick, Boiler Brick, Spe- 

cial Fire Clay Shapes, Pyramid Brand Plastic 

Refractory, Fire Clays, High Temperature 
Cement and Insulating Brick 


Section of Stock Sheds showing Special Shapes ready for 
immediate shipment 


Office Plants 


Russ Building Stockton and Lincoln 


San Francisco California 
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Are Accurate --- 


and the High Standard Performance of Bristol’s Instru- 
ments can only be guaranteed when they are used. 


“4 \O identify them, every round chart is printed on paper that the charts used for such application be identical, without 
having water mark reading “BRISTOL’S”, and the name tthe slightest variation, in order to assure continuous accuracy. 
of The Bristol Company printed in the center; all strip 


charts having “The Bristol Company” printed on the side. — : ; , 
B ee Bristol’s charts, every attention is given to the finest details, 


; with the idea in mind of making “Bristol’s Charts’ absolutely 
Even the paper on which Bristol’s charts are printed is made 


especially for the purpose. All charts are printed from ex- 
tremely accurate engravings, and under uniform humidity con- 
ditions in our own plant at Waterbury, Conn. 


accurate and reliable under all conditions. And in addition 
to the high standard upheld in the making of Bristol’s charts, 
they are, in almost every instance, procurable at a remarkably 


low cost. 


Also, every Bristol’s Recording Instrument is carefully cali- All of which should lead those who are responsible for the 
brated to be used with the particular chart specified as most maintenance of accurate instrument service to safeguard their 
suitable for the application in hand. This makes it necessary own interests by using only the genuine Bristol’s Chart. 


The Bristol Company, Waterbury, Conn. 
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Thus in all matters pertaining to the design and printing of 


~) 


Put this $1,000,000 idea 
! 


on your storage water heaters! 


Some Users of Klixon Discs 


j. D. Wallace & Co. Manning Bowman Co. 
Mabey Electric Co. Sumner Goodfellow 
American Swiss Co. American Steel & Wire 


Firestone Pressed Steel Co. 
Cc United Shee Machinery 


0. 
All Rite Company 
Wilmot Castle Co. Hoffman a Co. 


om 7 & Decker Co. Servel, 
As-Ke Fuemer Co. Bishop a Babcock 


Westinghouse Elec. & Mfg. Co. 7 


WIMMERSION TYPE TRERMOSTAT 


As a result of constant effort, the Spencer KLIXON Control was developed to a point 


where the Westinghouse Electric & Manufacturing Company bought the license for elec- 
trical application. (This license is for the U. S. only.) The Westinghouse Company 


calls the KLIXON “The Million Dollar Thermostat.” 


You can obtain this snap acting, absolutely accurate and long wearing Thermostat for your storage water 


heater. 
The unique construction is simplicity itself. 
therefore nothing to give trouble—nothing to require 


The Spencer Disc does it all—in .00016 of a second. 

Let us discuss your problems with you. Our research facilities are always available without any obli- 
gation on your part. 

Now is the time to consider the KLIXON for the coming year! You should see the new KLIXON 
Safety Pilot in cperation. 


No toggles, cams, levers or diaphragms are used. There is 
“service.” 


Spencer Thermostat Company 
Kendall Square Bidg., Cambridge, Mass. 


“The Million Dollar Thermostat” 
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The A. O. Smith Corporation now makes line pipe 
in all diameters of 8 inches and over. 


The SMITHWelding Process applied to steel of 


uniform thickness results in line pipe with uniform 
wall thickness throughout. 


i Pegs Ba, 


D oto the Smith Method of Cold Forming, this 
pipe is accurately round at every point in its diam- 
eter and length. 


This pipe is made in any thinness that you desire 
to specify. Its thickness can be accurately co-or- 
dinated to any field conditions encountered. 


Due to the patented SMITHWelding Process, this 
pipe is produced with invariably 100% joint efh- 
ciency, thus eliminating any chance of leakage. 


ert 
g 


Smithsteel Line Pipe, SMITH Welded, is now avail- 


able for any line requirement from 8" to 26" in- 


clusive. 


A. O. SMITH CORPORATION 
Oil & Gas Field Products Division 


General Offices: Milwaukee, Wisconsin 
District Offices at New Y ork, Pittsburgh, Tulsa, Houston, Los Angeles 


i LINE PIPE 


WESTERN GAS 


It’s Equipment—Plus Experience 


Ten automatic arc- 
welding machines 
ready to turn out 2 
miles of pipe per 
day— 


Right — Welded steel 
pipe, dipped and 
wrapped, moving from 
the plant of the Steel 
Tank and Pipe Coa., 
Berkeley. 


Welding Equipment—All of the shop facilities used in fabricat- 
ing 75,000 tons of steel plate into 80 miles of welded pipe for the 
Mukolumne River project stand ready for immeidate service in our 
plant. 


The technical knowledge of local Western field conditions going 
into and resulting from this project is available through our 
engineering department. 


Equipment plus experience—the 
guarantee of satisfactory output 


The Steel Tank and Pipe Company also manufactures: 
Lift and pressure type Hoiders—Generators—Scrubbers— 
Absorbers—Stacks 


THE STEEL TANK & PIPE COMPANY 
Of California 


1100 Fourth Street Berkeley | 
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Two Type PRE Gas Com- 
pressors driven by direct-con- 
nected synchronous motors. 


IV here Careful Engineering T ells 


The fact that Ingersoll-Rand Gas Compressors represent maximum 
value as measured in terms of economy, ease of operation, and reliability, is , 
not due to accident or good fortune. Back of their satisfactory performance 


Ri is unremitting attention to gas distribution problems by the best available 


| engineering specialists. 


- 


CAMERON PUMPS 


Electric-driven PRE Gas Compressors of the type shown above combine 
are built and sold ; ; ae pee 

by the efficient service, freedom from close supervision, and flexibility of control. 
INGERSOLL-RAND CO Effective regulating devices make them adaptable to the most variable press- 
ures and capacities. Our representatives will be glad to confer with you 


There is a $i 
mca on gy on the choice of suitable machines for your individual requirements. 
| requirement. 
| INGERSOLL-RAND COMPANY—11 BROADWAY, NEW YORK CITY 
1460 East Fourth Street 526 First Avenue,South Rialto Bldg. 
Los Angeles, Calif. Seattle, Washington San Francisco, Calif. 


‘ 


gersoll-R 
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WESTERN GAS 


‘Cooper Quality * 
in a New Small 


y Compressor Unit 


The illustration shows the new Cooper Type 16—50 B.H.P. 
/ two-stage compressor unit. The high pressure cylinder is 


single acting and is an extension of the head of the low 
pressure cylinder. The whole arrangement is simple, 
accessible and highly efficient. For boosting small quanti- 
ties of gas, air or gas lift plants, small gasoline plants or 
compressing tail gases and weathering gases in refineries 
this unit is especially adapted. 


The gas engine is of the latest four-cycle type with Timken 

main bearings, drop forged connecting rod with both 
Cooper gas engines are \ bearings adjustable, drop forged main shaft, removable 
built in standard sizes \ power liner, heat resisting valves and self-contained 
from 50 te 1500 BE..H.P., ope . ee 
capectiliy Yas direct dae oiling system with filter. The unit is designed heavy 
ing compressors and for enough so that it can be converted to a full Diesel 
general power purposes. \ oil engine in the field. Ask any branch office for 

| complete information. 


THE C. & G. COOPER COMPANY 


Mount Vernon, Ohio 


h TyPE]] 


BRANCH OFFICES 


1111 Magnolia Bidg, 649 South Olive Street © 615 Kennedy Bidg. 
allas, Texas Los Angeles, Calif. Tulsa, Oklahoma 
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In Conjunction 
with the 
SANS 
=) New Roots Meter 
there is... 
a complete line of new 0 


indicating and recording 
instruments designed to 
meet every demand for 
refinement, accuracy and 

convenience, both in sta- 
SS tion and industrial ser- 


ments, at the A.G.A. Show, vice. Write for details. 
Atlantic City, October 8th 


The PH#@ FM ROOTS CO 


mGICACO CONNERSVILLE, INDIANA acNEM YORK 


Originators of the Double Impeller Rotary Principle 
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ee “a. 1) 2 Gae bese Bailey water cooled 
| Seige &.2 At ; ; : ; 
«ite furnace walls during 
erection. Tubes and 
headers in place. 
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The completed fur- 
nace; cast-iron refrac- 
tory faced, wall blocks 
having been installed. 


Photographs taken during the erection of two 35,000 sq. ft., 450 
lb. pressure, Babcock & Wilcox boilers at Station “‘C’’ of the Pacific 


Gas & Electric Company. 


Boilers are equipped with Babcock & Wilcox super-heaters and 
air preheaters. A single boiler providing the entire turbine steam 


supply will operate at 430% of rated capacity when the turbine is 
developing 42,000 kw. 


THE BABCOCK & WILCOX COMPANY 


Chas. C. Moore, Manager Pacific Coast Branch 


*- “ - 
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Gas line of Pacific Gas & Electric Company, from Potrero Gas Plant, 
San Francisco; to Lomita Park, San Mateo County. This 82,000-foot 
installation of 16sinch pipe is protected with Pabco Pipe Covering; the 
work having been done “’on the job” with Pabco pipe wrapping machines. 


|_onger ite tor Underground Pipe 


HOUSANDS of miles of gas, oil and water pipe. ..- ranging 
from Y-inch standard pipe to 65zinch steel pipe...are being 
protected by PABCO Pipe Covering ..+ Suaranteecing many 


added years of service without replacement or leakage. 


Ask us for the complete story of this economical “pipe 


insurance ... it may save you many thousands of dollars. 


THE PARAFFINE COMPANIES, INC. 


475 BRANNAN STREET SAN FRANCISCO 


DABCO PIPE COVERING 
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WESTERN GAS 


Hotel Del Coronado 


Coronado Beach, California 


AQUAPLANING 


on 


A cordial welcome is awaiting all Pacific Gas Association Convention delegates and 
their guests September 17 to 20. We suggest that all gas men plan their vacations 
to include a Coronado sojourn before and during period of convention. 


SWIMMING— BOATING—AQUAPLANING 
DEEP SEA AND SURF FISHING—GOLF—TENNIS 
HORSEBACK RIDING 


Dancing to wonderful music, concerts, moving pictures and special entertainment 
attractions feature indoor amusement. 
HALF HOUR MOTOR RIDE 
TO NEW AMUSEMENT CENTER AND 
AGUA CALIENTE GREYHOUND RACING PLANT 
NEAR TIJUANA 


Coronado Beach is within fifteen minutes’ ride of San Diego Union Station, docks, 
theatre and shopping district via street car or automobile and ferries. 


MeL S. WRIGHT Manager 
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With MEverlast 


rolective Coalings 


XHAUSTIVE field and laboratory 
tests have proven to this company 
the superiority of the ‘‘McEverlast” 
Protective Coatings for transmission 


and other lines. 


Being applied cold, *‘McEverlast’? Protective 
Coatings permit rapid application — reduce 
the size of painting crews—minimize acci- 
dental injuries. When properly applied with 
**McEverlast’”? Osnaberg treated wrapper, the 
finished surface is smooth and tough, and 
does not check or break when struck by 
stones or similar objects when handling or 


back filling the ditch. 


The pictures show the application of ‘‘Mc- 
Everlast”? Protective Coatings. 


No. 1 (upper left) ...Applying electrolysis 
coat to pipe by air brush in the shops of the 
Crane Company, Los Angeles. 


No. 2... The coatings are allowed to dry 
and the pipe is then wrapped with ‘‘McEver- 
last’? Osnaberg: treated wrapper thoroughly 
saturated with ‘McEverlast’”® Protective 
Coating (cold). This makes a tight seal— 
is highly resistant to abrasion in any form, 
and is thoroughly bonded to the pipe by 
being imbedded between the protective 


coatings. 


No. 3...Close-up of pipe having received 
penetration and protective coatings, now 
wrapped with *“‘McEverlast’’ Osnaberg treat- 
ed wrapper. Note the smoothness of the 
wrapping, the regularity of the over-lap. 


Above pictures were all taken in the 
Crane Company at Los Angeles 


No. 4...Close-up of welded joint fully 
protected by coatings and wrap. Note paint- 
ing and wrap applied in field is done by hand. 


No. 5... Another close-up of a welded joint 
on which the wrapping has been applied by 
hand in the field run in the opposite direc- 
tion of the machine application, forming a 


perfect seal against moisture. 


No. 6...Just before lowering into the 
ditch. Note the smooth, glistening coat of 
the entire line. This job is completed by 
applying two coats of ‘‘McEverlast’’ Protec- 
tive Coating (cold) in the field, following 
the wrapping of joints. Note: In the shop 
one coat of ‘“*‘McEverlast’’ Penetration and 
two coats of Electrolysis Proof and wrap 


were applied. 


Write us for illustrated booklet describing 
this process and its application in detail. 


Mailed to any executive free on request. 


MCEVERLAST, INC. 


1110 Board of Trade Bldg. 
Los Angeles, Calif. 


Branch Office: 1314 Magnolia Bldg. 
Dallas, Texas 
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HIGH BURNER EFFICIENCY 


BOILER EXPENSE 


YOU CAN NOT AFFORD TO USE AN INEFFICIENT 


GAS BURNER 


Or a BURNER With No Overload CAPACITY 


LEAHY GAS and OIL UNITS 
INSURE 


From 100 to 200% Dividend on Your Investment Each Year From Fuel Saved. 


High Efficiency Under All Load Conditions. Low Burner, Furnace, and Boiler Maintenance. 
High Overload Capacity, Which Eliminates Additional Boiler Investment. 
Efficiency and High Boiler Ratings On Low Gas Pressures. 

Equal Efficiency on Gas or Oil. 


| 


aw 
' 


Patents Allowed and Pending 
View Showing LEAHY Combination Gas and Oil Unit—Note Separate Controls and Individual Features. 


These Units Are Adaptable For 


HIGH AND LOW PRESSURE STEAM BOILERS, OIL STILLS, RETORTS, CEMENT, LIME AND 
ROTARY KILNS, BAKE OVENS, RANGES, KETTLES, ETC. 


Boiler Economy Depends Upon Burner Efficiency 
Leahy Equipment Assures Both 


Send for Literature on LEAHY Gas and Oil Burning Equipment 


LEAHY MANUFACTURING CO. 
1804-1810 East Eighth St. ESTABLISHED 1902 Los Angeles, Calif. 


LOS ANGELES 
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and moisture 


Because it leafs 


G ae 
Cross Sectional View 


Cross Sectional View 


o i fectly, Bitulumin 
sents the 
the 


coes a 


ance under 


scope as 


TANK SURFACE TANK 


The above photos. visual ze 
what happens when Bitulumin 
is applied. Tiny flakes of lapping 


Aluminum, microscopic in size, 
immersed in the vehicle when 
immediately 


freshly - applied 


ALUMINUM SHINGLES’) 
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violet rays and moisture, 
inhibiitive liquid beneath. 


shingied roof 


— —~_ - a= $ 


protecting against 


corrosion. 


SURFACE 


float to the surface and form 
a metallic sheathing of over- 
“shingtes” 
tect permanently, against ultra 


which pro- 
the 
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A Permanent Aluminum Paint Finish 


Fare 
PERFECIEY 


— lo form tiny over. 
lapping ‘Shingles’ 
impervious lo sunrays 


per- 
nre- 
same appear- 
micro- 
well 


complete- fag 


Since all Aluminum paints are 
not alike, the most costly mistake 
the buyer of paint can make is to 
specify “just Aluminum paint’ 
for oil storage, tank cars, metal 
buildings, etc. The most impor- 
tant thing to consider in Alumi- 
num paints is the vehicle, provid- 
ed, of course, that a high quality 
aluminum powder is used. This 
statement is substantiated by the 
fact that the failure of ordinary 
Aluminum paint is due to the use 
of inferior vehicles. (Liquid. ) 


Bitulumin owes a great part of 
its remarkable success to its vehi- 
cle, which was developed as a re- 
sult of the determination of Hill, 
Hubbell & Company's laboratory 


staff to create the ideal vehicle 
for its aluminum paint. The ve- 
hicle used in Bitulumin is neutral 
in character, full-bodied, and of 
the correct consistency to permit 
ready ‘‘leafing’ of the aluminum 
flakes. It is a kettle boiled com- 
bination of linseed oil, tung oil, 
and ester gums, blended in the 


= Double. 
= Containers 


‘Insure: 


correct proportions. Hill, Hub- 
bell & Company have been mak- 
ing steel preservative coatings for 
twenty-five years. 


The aluminum powder and ve-' 
hicle are shipped in double con- 
tainers so they can be freshly 
mixed on the job to insure per- 
fect leafing and maximum efh- 
cacy. Bitulumin never comes 
ready mixed. 


A specially prepared booklet, 
dealing with the results of exhaus- 
tive research work by Hill, Hub- 
bell & Company on aluminum 
paints and metal primers for the 
prevention of corrosion, will 
gladly be mailed upon request. 


HILL, HUBBELL & COMPANY 


Manufacturers of 


Hghest Grade Oil Industry Paints and Pipe Line Coatings 


PORTLAND 


Factories SAN FRANCISCO and TULSA 
District Offices 


SEATTLE HOUSTON 


NEW YORK CITY 


23 


BALTIMORE 
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THE CONNERSVILLE TANDEM METER 


62,000 cu. ft. per 
hour Connersville 
Tandem Meter at Bev- 
erly Gas & Electric 
Co., Beverly, Mass. 


Where normal volume is large 
but the “off-load”? diminishes to zero. 


Where pilot light loads, and the very low rates of flow must be accounted for, on 
installations that have high normal volumes, the Connersville Tandem Meter gives 
you that dependably accurate measurement through the extreme variations. 


A self-contained unit on one base, it is easy to install. Even for the larger 
capacities, it is economical to set up, for there is only one inlet and one outlet con- 
nection to make. And the meter reader has an easy time reading the single register 
that is used. 


Information about this Connersville Tandem Meter may be obtained from any 
of our offices. 


THE CONNERSVILLE BLOWER COMPANY 


12th Street and Kentucky Ave. Connersville, Indiana 


Chicago Pittsburgh New York 


1454 Monadnock 604 Chamber of 114 Liberty 
Block Commerce Building Street 
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Every Gas Man interested in the measurement 
of gas by orifice meter will find much of interest in the Rob- 
inson Orifice Fitting Catalog. He will find the Robinson 
Fitting has many advantages in addition to making plate 
changing easy, measurements accurate, and eliminating by- 
passes. Gas companies using Robinson Fittings find them 
indispensable. Why not know the whole story of Robinson 
merit. A wire, phone call or letter brings you the catalog. 


ROBINSON ORIFICE FITTING CO. 


1435 SANTA FE AVENUE, LOS ANGELES, CALIFORNIA 


California Distributors 
Westcott & Greis, Inc., Los Angeles; Jensen Instrument Co., Los Angeles 
Mid-Continent “Distributors 
B & A Specialty Co., Tulsa, Houston; Westcott & Greis, Inc., Tulsa, Dallas 
Representative East of the Mississippi 
The Foxboro Company 
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Empire 


Oil Meters 


Positive Displacement 
Oscillating Piston Type 


Simple in construction, with low 
cost of maintenance. 


Accurate and reliable. 


Specially adapted for Cracking 
and Absorption Processes. 


For Gas Companies — Refiners 
and Distributors of Gasoline 
and all distillates of petro- 
leum. 


For measurement of Crude oils, 
cold or hot. 


Sizes for '4y” to 6” pipes. 
Standard stock meters for working pressures up to 150 lbs. 


Special High Pressure Meters according to specifications up to 600 lbs. work- 
ing pressure 


Made either with large Vertical Dials or Horizontal Registers. 


National Meter Company 


289 Broadway—New York 
1048 Folsom Street 643-645 Santa Fe Ave. 


Los Angeles 


San Francisco 
Send for Descriptive Bulletin 110 
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This bridge crossing, like the entire length of the 30” main 
line shown, is completely Dresser Coupled. It is strong, 
flexible and durable. 

Dresser Couplings will take care of all movement of pipe 
due to expansion or contraction, vibration or any other cause, 
and will remain perfectly tight. 


©.R.DRESSER MANUFACTURING CO. 
BRADFORD, PENNA. 
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—Trainload orders 
prove customers’ 
satisfaction 


Trainloads of plain end line pipe 
ordered from South Chester 
prove the customers satisfaction 
with its free welding qualities 
and freedom from leaks and frac- 
tures after welding in the line. 


South Chester makes the same 
severe crusher tests and uses the 
same care in manufacturing plain 


end line pipe as in manufactur- 
ing deep well casing, thereby 
eliminating failures in the line. 


SOUTH CHESTER TUBE COMPANY, Chester, Penna. 


—e.* SALES MANAGERS: 


J. P. Cooney, N. Guthrie, Jr. W. E. Gibson, 
710 A. G Bartlett Blide., 30 Church St. 801 Columbia Bank Bldg. 


Los Angeles, Cal. New York City Pittsburgh, Pa. 
DISTRICT OFFICES: 
Tulsa, Ckl es. J. D. Swartz, 247 West 13th St.. Tulsa, Oklahoma 
Houston, Texas, P Selk, Jr., 2024 Houston Post- Dis patch Bldg. Houston, ‘Texas. 
Disavies W archouses Houston, ‘Texas Thenard, Cal 


CHESTER 


LIN E PIPE 
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Trouble-proof Domestic Service—100% EMCO 


HE combination of the EMCO Service Regulator with 
the EMCO Cast Iron Meter is an important factor in 
eliminating the service troubles encountered in domestic in- 
stallations and results in consumer satisfaction. Constant and 
unfluctuating pressure at the burners of appliances is assured 
by the regulator in spite of widely fluctuating line pressure or 


consumption. 


Accurate measurement, in keeping with even pressure regu- 
lation, is secured by the EMCO Cast Iron Meter. EMCO 
ruggedness, accuracy and ease of service are essential factors to 


be considered. 


WESTINGHOUSE EMCO 
FLUID POSITIVE 
GAS METER 


ORIFICE GAS METER 


= 
= = = 


GAS METER WITH 
EMCO COMBINED 
RECORD GAUGE 


- Emco*s > 
- PRESSED STEEL TYPE 


GAS METER 


PIT 


DOMESTIC SERVICE 
REGULATOR 


EMCO LOW PRESSURE | 
BALANCED VALVE REGULATOR No a/ 


EMCO *O 
CAST tRON 
ORY GAS METER 


IRONCLAD 
CAST IRON 


EMCO 
TIN METER 


BALANCED VALVE 


: 


. EMCO WATER HEATER 
m™ AND GAS APPLIANCE 


TSBURGH EQUITABLE 


METER COMPANY 


MAIN OFFICE AND WORKS 


TULSA SEATTLE 


PITTSBURGH, PA. 


NEW YORK CHICAGO COLUMBIA,S.C. LOS ANGELES DALLAS 
KANSAS CITY SALT LAKE CITY 
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Baby Digger 
Loaded on Its 


Trailer 


THE CLEVELAND BABY DIGGER 


Has Made Machine Trenching Profitable 
Where It Never Before Seemed Possible 


HE Cleveland Baby Digger has revolutionized 
Trench digging and by its performance has 
demonstrated that its use in Gas trench work 
is the quickest, most efficient and most economical 


way to get the job done at low cost. 


The Baby Digger, precision built, meets every spe- 
cification set up by the largest and most exacting 
Gas Companies. 

This little Trencher is compact and light, weighing 
only four tons and is but 4 ft. 10 in. wide—has 
strength and power, having a Hercules Industrial 
type motor which requires but a fraction of its power 
to operate the machine—thus allowing for great re- 
serve power—the very low center of gravity gives 

it's eet oe ee for unusual stability and the wheel-type digging makes it 
unequalled for cutting in hard or stony soil. 


The general design of The 
Baby Digger gives it a mobility 
that is unsurpassed—it can be 
quickly moved from location to 
location, on its own trailer—five 
minutes loads or unloads it—and 
it travels at truck speed. 

Usable, practical, economical, 
The Baby Digger cuts digging 
cost materially and has proved 
a profitable investment for Gas 
Companies from coast to coast. 


Baby Digger mak!ng Easy Work 
cf Louisiana soil 


Write for full information and 


your copy of the Bulletin Making Baby Digger cutting gas distribution costs 


Cleveland Baby Digger doing a stiff job in 
Colorado Machine Jobs of Hand Labor Jobs” in Tetas 


The Cleveland Trencher Company 


20100 St. Clair Ave. newness of ‘Me aman ‘Trepener Cleveland, Ohio 
Edward R. Bacon Co. — San Francisco Representative 
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Non-Clog By Pass 


Outside Calibration. Takes just a few seconds to change the 
| temperature setting if required, by means of a convenient set- 
screw on the temperature pointer. Merely loosen the set-screw, 
move the pointer to the proper temperature mark on the dial, 
i and then tighten the set-screw. 


| Quick Removal. Should the “B”’ Type AutomatiCook become 
| damaged for any reason, necessitating replacement, it can be re- 
moved without disconnecting the range or disturbing the linings or 
the piping. Requires no mechanical servicing or repairs on the job. 
| Simply loosen one bolt, replace the Thermostat with a spare and 
| tighten the bolt. The job can be done in less than a minute's time. 


| 

Non Clog By-Pass Pilot. Will not clog nor bind. Always moves 
| sens eee * ao: -weronlbeg sat © 

l freely and maintains its adjustment. Eliminates servicing, adjusted 
Hi by turning either to the right or left. 


———— es 


Non-Corrosive Valve Seat. ‘The AutomatiCook is now being 
equipped with a Raised Non-Corrosive Valve Seat which will 
resist the corrosive action of gas, eliminating any possible trouble 
from this source. 


——————— eee 


1 Write for 8-Page Folder, illustrating and | 
a describing the above advantageous features. r 


ROBERTSHAW THERMOSTAT CO. 


Youngwood, Penna. 


peg 


The Robertshaw AutomatiCook is now used on more than 80 leading makes of Gas Ranges 
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“Public Servants of the Nation” 


A scene of unutterable havoc and desolation con- 
fronted the few survivors when, on March 13, 1928, the 
flood waters unloosed by the wrecking of the St. Francis 
dam began to subside. 

Hundreds of dead and dying; homes swept from 
their foundations by the boiling torrent; fertile farms 
blotted from sight; and panic in the hearts of a pitiful 
handful who were left. 

Every hour has its man. This hour had many men— 
and women. Trained in their daily work to render serv- 
ice without hesitation, employees of the Southern Coun- 
ties Gas Company arose to the emergency, instantly. 
Salesmen plunged into the raging torrent to assist in weld- 
ing broken gas mains; office girls deserted typewriters 
to wash the dead so they might be identified; company 
executives labored with the rest in a united effort to meet 
the demands of that tragic hour. 

Unthinking heroism. Self-sacrifice, resulting often 
in serious injury or illness. Unflinching, they met the 
emergency. 

From gas company headquarters came instructions: 

‘Spare no expense in the work of rescue and rehabilita- 
tion. Hundreds of dollars in currency were turned over 
to the Red Cross for relief work. Gas bills of flood vic- 
tims were marked ‘Paid’’—a practice continued months 
after the disaster. Gas was given unsparingly for refu- 
gee kitchens and for the homes of survivors. 

No attempt by the public utility to capitalize its 
generosity. No attempt to exploit the deeds of heroism 
by its employees. Merely a situation met instantly, 
quietly, by cool heads and warm hearts trained to serve as 
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Pacific Coast Manager é Manufactured by 
C. B. Babcock General Gas Light Co. 
135 Bluxome St., Kalamazoo, Mich 


San Francisco STE “Fae US PAT OFF 


HE manufacturers whose 

advertisements appear in this 
“tinted stock’ section, will have 
their products--which have been 
awarded the BLUE STAR by 
the American Gas Association 
Laboratory--on exhibition at 
the Pacific Coast Gas Associa- 
tion. Convention, .at Coronado, 
California, September 17th to 
20th, 1928. 
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A COMPLETE LINE 


ALL A-B RANGES CARRY THE BLUE STAR APPROVAL SEAL 


The A-B Aristocrat No. 500 series combines the latest refinements in gas. range 
construction with unusual beauty and distinctiveness. 


The No. 700 and No. 800 Series offer a wide choice of quality ranges at sales 
making prices. : > 


The A-B Unified range (amA-B patented feature) ooks\andtheats with gas-— 
a gas load builder aswell as a useful.and needed appliance. 


A RANGE FOR EVERY NEED AND BUDGET 


Well welcome your request for ful! details. 


A-B STOVE COMPANY, BATTLE CREEK, MICHIGAN 


Sentember, 1928 
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The real measure.of a water heater’s 
success is found on the gas com- 
pany’s books under the head of 
“Cost of Servicing’. The Welsbach 
Hotzone has established a record of 
low upkeep over a wide area of the 
country. Its success is two-fold — 
in homes and in the “net profit” col- 
umns of numerous gas companies. 


The simplicity and the rugged con- 


struction of the Welsbach Hotzone 
Water Heater are the two main rea- 
sons for its freedom from service Oo (@) 


calls. The Hotzone burner, for 


instance, is of the semi-bunsen, SELF ACTION GAS WATER HEATER 


impinging jet type and will operate 

with perfect satisfaction on an extremely wide range 
of gas qualities and pressures. There is no air shutter 
to be adjusted by a fitter — the proper adjust- 
ment is in the burner and not left to the discretion 


MEMBER PACIFIC GAS ASSOCIATION 
MEMBER AMERICAN GAS ASSOCIATION 


“ “ “ 


of the fitter. Moreover, there is no 
danger of the burner clogging up 
with lint and dirt and causing seri- 
ous trouble. 


The Hotzone thermostat is the Rob- 
ertshaw type—long recognized for 
its reliability and efficient action. It 
contains no delicate adjustments — 
no springs, diaphragms, toggles, or 
magnets to get out of order. There 
are only three moving parts and 
these function perfectly and posi- 
tively under direct expansion. 


The Hotzone is built to endure — 
and it does it without the need of 
repairs and tinkering. The Hotzone leads the field 
in the campaign of ‘‘save the profits”. For more 
information, write Welsbach Company, San Fran- 
cisco Office, 863-5 Mission Street. 
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Insulation 


in the oven sides, 
doors, top and back 
of every In-So-Top 
heat in the oven and 
gut of the kitchen. 


Points the Way 


Greater Profits! 


done can make as much profit from the gale of 
one Tappan In-So-Top as you make from three 
ordinary gas ren 


| Oven wie appt 7 | 
| cis a can relly g get ee extra profit which 


Noe: diy TH In- So-Top develops range 
éustomers. Flousewives who do not consider them- 
selves in the market for a gas range frequently 
change their minds when they learn about oven 
insulation and the resulting kitchen comfort. 

Would youliketoknow more about the Tappan In- 
So-Top and our merchandising plans? Write today. 


The Tappan In-So-Top is now supplied 


with attractive color trims. 


THE TAPPAN STOVE COMPANY 


665 Howard St., San Francisco 
Pioneers in Building Insulated Gas Ranges 


September, 1928 
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ATHROOMS, kitchens, new Unit Furnacesin DUCO 
‘playrooms; and NOW ENAMEL-—cheerful, clean, 
the basement—=in bright, _ attractive, making the base- 


harmonious colors. ment a place of beau- 
Truly the age of ty andutility, whether 
COLOR in home dec- used for child’s play- 
oration is here! room, billiard-room, 
Payne is first with the den or workshop. 


Payne Furnace and Supply Co., Ine. 


Main Office and Factory; 
OAKLAND BEVERLY HILLS, CALIFORNIA PASADENA 


ont 


See the new Payne Unit Gas Furnace in Duco Colors—« 
the Coronado Convention of the Pacific Coast Gas Associa- 


lion—September 17-20, 1928. 


GAS FURNACES 


COLOR! 


NINOS. ONWIDSOIISID-OONISIIIISIIIIIIIOE-D ONO NON 


) 
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of Unit Gas Furnaces Approved 
by the American Gas Association 


sence of corners. Consequently, heating is accomplished more quickly. 
The heating element is completely welded.throughout, is gas*tight, and 
permits no combustion fames toescapé. The heating unit is of 20-gatge 
pure Ingot lron..fonecan metal,«known for its rust resisting qualities. 


: Pacific has devoted years to the development of this 
new furnace which now carries the BLUE STAR OF 
APPROVAL. Back of this approval is our 15 year 
old reputation as the leading and largest gas heating 
organization in the West. 


New Multi-Tubular Burner 


— burner has its independent injection of 
gas. Primary air for combustion is directly 
siphoned at each individual burner... There is 
no need for adjusting of the gas and air for 
combustion as this new Pacific Burner is scien- 
tically designed to automatically give the cor- 


rect proportion of air to gas, This results in 


complete combustion and a high temperature 


ame of proven economy. No soot. No odors. 


By selling the Complete Pacific Line 
You Have the Advantage. 


Because with the complete Pacific 
line you can offer the corfect solu- 
tion to every heating problem. 
Where other heating salesmen stress 
their particular appliance, our agent: 
selects from a full line the appliance 
best suited. We have a real money 
making proposition. Write for par- 


ticulars. 


Gas Heating 


This furnace is round instead of square. As a result there are no corners”. 
and no dead air spaces. Thére is better circulation because of the ab-., 


Steam Radiators are approved by 


the Underwriters’ Laboratories. 


€And* NOW, Be cific 
Steam Radiators, 

column.pattern 26, 32 and 38 inches 
highj carry A. G. A. BLUE STAR 
SEAL OF APPROVAL. 
to this approval, 


Pacific Gas Radiator 


Company Headquarters 


Roseberry and Walter Streets, Huntington Park, California 
MANUFACTURERS of EVERY TYPE of GAS HEATING APPLIANCE 


Unvented Gas 


The Pacific Announces a New Line 


‘r, 1928 
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with a host of warm admirers 


T’S a selling star of the first 
magnitude — this new Welsbach 


Radiant Heater No. 67.: Its beauty 
of design and color, its smooth, efh- 


cient performance and its popular - 


price haye already put it over big 
wherever shown, 


The Ten Glower “67” is. the middle- 
priced member of, a team ¢f»:three. 
The “69” is the slightly larger part- 
ner with 12 glowers, while the “sa a 
boasts of seven. Each heater is 
equipped with the patented “Million 
Dollar” Welsbach burner and spe- 
cial flue connection. Each has the 


RADIANT 


WELSBACH COMPANY, SAN FRANCISCO OFFICE, 863-5 MISSION STREET 


exclusive Welsbach header. choke 


and wire gauze screen. 


Of course you'll want the other cele- 
brated Welsbach Radiant Heaters, 
including—numbers “47”, “49” and 
“ol”. Everyr one of these is an 
attractive headliner. Already many 
managers have booked Welsbach 
Radiant Heaters for long winter 
runs. The season is about to open. 
Get.in:touch with Welsbach before 
Jack Frost rings up the curtain. 


Member of American Gas Association 
Member of Pacific Gas Association 


Welsbecl,. 


HEATERS 
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Perfection 
Multiple Unit Furnace 


ah 
9 


_™M 


mufactured by ‘ 


Recommendation 


Tested and approved by 
the American Gas: Associa= 
tion Testing Laboratory at 
Cleveland, Qhio. © Carries 


Blue Star Seal of:approval. 


Proof of Service 


~The»Perfection Multiple 
Unit Furnaée has been in 
use for 25 years, delivering 
satisfactory service in thou- 
sands. \of installations, in 
residences; offices, . schools, 
churches, apartment houses, 
theatres, factories, etc. 


Approved by the Honor- 
able Board. of Building and 
Safety Commissioners for 
use in city of Los Angeles. 


These tests are your guar- 


antee of satisfaction. 


Construction Elasticity of 


Application 


The Perfection Multiple Unit Furnace is 
scientifically designed for. safe, economical 


and efficient service. The burner is the The Perfeetion Multiple Unit Furnace is 
latest in laboratory research, requiring no so constriicted that each’ unit is complete 
adjustment, or attention. . Variations “in in itself; having «separate burner to each 
pressure do not effect. the efficiency ‘6f unit. Any numberof units can be gathered 
burner operation. r under one casitig to take care of any size job. 


eX 


L. H. FREYMUTH Jr. 
311 E. Pico St., Los Angeles 


Fittings 
Manufactured Without obligation, we would like to receive further 
information about the Perfection Multiple Unit Furnace, 
A full line of elbows, pipes and your agency proposition. 
and fittings are also manu- Company ; ate eee oe 


factured. 


City ai ce 


Attention of__ 


September, 1928 
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OU do not pay extra for the integral parts which make Rex Automatic Storage Water Heaters 

safe and efficient..Every Rex Automatic Storage Water Heater is equipped with Patrol 
Valve, Rex Temperature and Pressure Relief Valve, Down Draft Diverter, im addition to the 
Rex Thermostat, and the heavy Hair-Felt Insulation of the Storage Tank. 


The Patrol Valve 


An assurance of safety. Protects, should..the pilot 
light go out, from the dangers of escaping gas. The 
Patrol Valve only opens when a pilot lightis:burning. 

The flame that lights the burner is also the flame 


that operates the Patrol Valve. 


The Rex Relief Valve 


The Rex Temperature and Pressure Relief Valve is 
a safe-guard against tank explosions and bursting of 
water piping. It protects the hot water system in 
emergencies such as, “too hot water’’ or “excessive 
water pressure.” 


Down Draft Diverter 


The Rex Down Draft Diverter prevents pilot lights 
from being blown out by chimney down drafts. It 
permits better combustion of gas, by preventing in- 
terference of chimney down drafts. Made of heavy 
aluminum metal—non-corrosive. 


Rex Thermostat 


The Rex Snap-Action Thermostat is simple in con- 
struction. The expansion and contraction of the 
bellows are positive in action. The self-action mech- 
anism is fully reliable and dependable. 


These are four of the “Extras” furnished with every Rex Automatic Storage Water Heater at 


no extra cost—that help to make satisfied users. 


THE CLEVELAND HEATER CO. 


1900 West 112th Street 
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Cleveland, Ohio 


Extras without Extra Cost 


WESTERN GAS 


The Pacific Goodrich Rub- 
ber Company's new plant in 
Los Angeles. It is of unique, 
Spanish design, 1800 feet 
long and has 400,000 square 
. ax * ess +> * (Se feet of floor space. 
TTT os } lt emablegs 1500 people and 


ee en, cae, lad 2 ahae MND tenes and 1500 
= m ~~ — Ms | tubes a day. 


me 


Spence Airplane Photo 


A $4,000,000 Factory Without a Smokestack! 


HE new Los Angeles plant of the Pacific Goodrich Rubber 

Company hasn't the usual appearance of a factory, with grimy 

stacks pouring out clouds of dirty smoke. There isn’t a chimney to 
be seen on it! 


Why? 


Because Goodrich, like many other great industries, uses gas— 
the smokeless fuel—extensively in its operations, the steam used 
in the tire-making processes being made with gas heat. 


A capacity of 120,000 cubic feet of gas an hour has been pro- 
vided by the service installation made by Los Angeles Gas and 
Electric Corporation to supply the new Los Angeles “‘chimneyless’’ 
plant of the Pacific Goodrich Rubber Company. 


Los Angeles Gas and Electric 


Corporation 
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Loyalty to 
Western ) 
Mfgrs. means £ lf 4 ae | | 4 
greater pros- | 
perity for 


ECONOMY EISERVICE 


REG U.S PAT. OFF. 


all 


QUAL/TY BFUEL 
4 


A Name Known and Trusted for Haltf.a Century! 


Heat Control Sells 
Gas Ranges 


Mechanical accuracy of 
oven heat produces de- 
licious cookery, and saves 
gas. Gives the house- 
wife hours of leisure. 


This new Standard Wedge- 
wood four-burner Closed-Top 
Gas Range has been approved 
by the highest authority in the 
land, the American Gas Asso- 
ciation in co-operation with 
the U. S. Government through 
the Bureau of Standards and 
Mines and the Public Health 


Service. 


Cleanliness--Convenience! 


If you want to sell more Gas Ranges of the better kind today—you must 
put emphasis om-cleanliness, convenience and beauty; 


And women want color! 


The trend toward -color is felt moé%e.and* more in all lines.of merchandise for 
household use. 


The new WedgewoodClosed-Top Gas Range line.has all of these features 
to a marked degree—it is otitstanding..wherever shown in competition with 
other makes of gas ranges. The cleanliness of the Closed-Top is a wonderful 
talking point. Another is its protection to kitchen walls and utensils. 


A Wedgewood for Every Need! 


From the smallest size range to the largest family size with six 


burners and two ovens. Let your customers make a choice from 
the full line. Every dealer knows 


have ever caught the there is no higher 

eye so quickly. None JAMES GRAHAM MFG. CO. quality than Wedzge- 

bhewe ever bad the LARGEST STOVE MANUFACTURERS IN THE WEST weed’s. And heauti- 
GAS RANGES COMBINATION RANGES COAL & WOOD RANGES 

ful gas ranges always 


appeal of this super 
da tune Moo. 2465 E. EIGHTH STREET, LOS ANGELES outsell ethers. 
TELEPHONE TUCKER 3048 
SAN FRANCISCO NEWARK, CALIF. 
Parts Always Obtainable Without Delay 


No other gas ranges 
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Building Communities 


Both the material and the spiritual—in about equal proportions—enter into the building of modern 


communities. 


On the material side—so far as the gas industry is concerned—is the laying of mains, the provid- 
ing of adequate extensions to serve growing outlying sections, the everlasting distribution of an ade- 


quate supply of excellent gas at a fair rate. 


On the spiritual side—an equally important phase of the relations which should exist between the 
gas company and the communities that it serves— is that well defined and whole-hearted participation 


in the civic life of the community which establishes the company as an integral part of the community. 


OUR SANTA BARBARA OFFICE—ITS ARCADE AND MODEL KITCHEN 


Southern Counties Gas Company fits its personnel and its mechanical equipment into the work of 


civic development in the various communities which it serves. 


Company executives throughout our entire system join with other civic leaders in all constructive 
plans and works for the benefit of the community. They give service, time, and money to civic projects 
because they and their company actually are partners with the community in meeting the needs of the 
present and in building for the future. Community growth means growth for the company. The 
expansion of gas facilities in the community helps the community grow and prosper. 


In its new buildings, the company considers the interests-——and the general building scheme—of 
the community. Santa Barbara—which is noted for its beautiful Spanish architecture—is an example 
of the policy of this company in this respect. Our new building there conforms to the community 
motif. In this building, as in many of our other district and local buildings, we have built a model 
kitchen—clean, modern, convenient, and at the service of the women in the community. Near the 
kitchen, is a club or assembly room for meetings, conferences, cooking schools, luncheons, or whatever 
may be desired. Beauty, service, community co-operation—these, combined with the material things, 
help to build well-rounded and well-balanced modern California communities. 


Southern Counties Gas Company 


“Modern Homes Use Gas” “Gas—Servant of Modern Industry” 
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\ HY the New Superbo Uses 
Gas More Efficiently... -and More 


Economically 


In construction .. . combustion principle 


and control the new SUPERBO AUTO- 
MATIC STORAGE WATER HEATER 
embodies a number of exclusive features 
that make it easier to sell . . . easier to 
install... . and easier to maintain. 


The Floating Tank principle conserves 
heat because both burner and pilot 
heat circulate freely around the water 
tank and inside an insulated jacket. A 
New Type Burner produces the highest 
heat available from gas . . . constructed 
without screens . . . operates noiselessly 
and it is GUARANTEED against 
backfire! Positive Snap Action Control 
and a new Approved Safety Gas Shut-off 
combine to assure plenty of 
hot water always, without 

waste or danger. 


These are features that must 
be seento be really appre- 
ciated... but once seen 
their value is instantly .ap- 
parent! 


Make‘it.a point to look over 
the new Suiperbo . .’. its use 
assures satisfied gas ¢us- 
tomers. 


THE PRACTICAL NEW 
BURNER UNIT 


Constructed without screens 
which invariably cleg and burn out. 
The new Superbo Burner operates 
noiselessly and safely — without 
backfiring. .. Tire MULTI-JET prin- 
ciple of ingéetion mixes air and gas 
thoroughly, ptoviding perfeet com- 
bustion and producing the highest 
temperature so far attained. It is 
readily adjusted to burn either nat- 
ural or manufactuted gas. There 
are no moving, wearing or friction 
parts and no screens to retard gas 
mixture;® Full particulars on _ re- 
quest. 


SUPERBO 


Water Heater Company 


VERNON, CALIFORNIA 
Mailing Address: Box 940, Arcade Sta., Los Angeles 
Phone: Midland 2133 
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© tl those cooking and heating appli- 
ances bearing the Blue Star Seal of the 
American Gas Association Testing Labo- 
ratory are sold by the Southern California 
Gas Company. This seal on a gas range, 
furnace, or heater assures you that the ap- 
pliance has met the rigid requirements 
established by the American Gas Associa- 
tion in co-operation with the U.S. Bureau 
of Mines, U.S. Public Health Service, and 
the U. S. Bureau of Standards. 


I Demand appliances that bear the Blue 
; StarSeal. It is there for your protection. 


Southern California 
Gas Company 
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AN IDEAL 
GAS BOILER 


heating need! 


For cottages or bungalows—~with 
or without basements—an Ideal 
Arcola Gas Heater! 


For.small or medium-sized homes 
—/deal IG Gas Boiler! 


For larger homes and buiidines— 
Ideal 4G Gas Boiler? 


WEN OSS | 


For office buildings, big apartment 
houses, hotels—Ideal 4G Gas 
Boilers in multiple units! 


All these boilers are useful for i. <a 
large-volume hot-water supply and a 
industrial applications. 


fs 
& 


Ideal 4G 


setener 


La whole family of 
perfectly-designed 
gas boilers offers you ex- 
actly the right heating 
plantfor everyjob onwhich 
you want to figure. 


Pe: 


Designed and manufac- 
tured by the American 
Radiator Company, it. is 
the latest triumph of their 
boiler engineers. 


Ideal Gas Boilers are 
made available to you 
without delay by strategt- 
cally-located distribution 
centers. 


We have prepared for 
you a plan book. covering 
every detail of selling 
| plans that actually work. 
} Won’t you send _ for this 
Biss complete and practical 
/ information? 


IDEAL GAS BOILERS 


Product of AMERICAN RADIATOR(OMPANY Gas Utilization Dept. 


Write to AMERICAN GAS PRODUCTS CORPORATION, Dzistributors 
376 Lafayette Street, New York City 


ners an A rere npn ln ee se nner anne 
oo , 


We'll See You 


at the Convention 


Delegates from the Pacific Gas and 
Electric Company look forward again 


to meeting you at the Convention. 


Once more we want to clasp the 
friendly hand of you who have been 
working and developing ideas for the 


common good of the gas industry. 


We'll see you at the Convention. 


PACIFIC GAS AND ELECTRIC COMPANY 


P-G-avFE - 


Owned - Operated - Managed 
by Californians - 
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E take this opportunity to extend a 
most hearty and sincere welcome 
to members of the Pacific Coast 
Gas Association who will be our guests at 
the Associations Thirty-fifth Annual 
Convention to be held at Hotel del 
Coronado, September | 7-20th, 1928. 


We want you to know that the San Diego 
Consolidated Gas & Electric Company 
serves a gas territory comprising 10 com- 


Schematic map of gas distribution system in San Diego. 


munities with an estimated population of 
195,000, over 780 miles of gas mains. 
Our gas customers now total 50,193 and 
it is with genuine pleasure that we are 
able to tell the story of a steady yearly 
increase in our gas business covering 
practically the entire history of this Com- 
pany. We anticipate a continued demand 
for gas service and have installed equip- 
ment adequate for any reasonable ex- 
pansion. 
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A Decade in Gas Progress 


THE GROWING POPULARITY OF THE USE OF GAS SERVICE 
IN PORTLAND, OREGON, CAN BE BEST EVIDENCED BY 
COMPARATIVE STATISTICS 


Gas sales in 1918 were........ 2,040,708,500 cubic feet 
Gas sales in 1927 were 4,043,644,800 cubic feet 
An increase of 98 per cent 
Customers in 1918 numbered 
Customers in 1927 numbered 

An increase of 63 per cent 
For the decade 1918-1927 investment in property and facili- 
ties has been $9,242,596 at the rate of almost $1,000,000 
each year or an increase of 77 per cent. 
The capacity for producing gas increased from 7,500,000, 
cubic feet per day in 1918 to 29,000,000 in 1927. 


An increase of 286 per cent 


JUST HOW IMPORTANT A FACTOR GAS IS IN THE 
ECONOMIC LIFE OF PORTLAND AND ITS IMMEDIATE 
ENVIRONS CAN BE MEASURED BY ITS 


Local expenditures $4,251,356.00 in 1927 
Made up of: 
Payroll $1,688,779.00 
Materials and supplies 1|,833,506.00 
408,555.00 
Dividends to local 


holders of preferred 
320,516.00 


EIGHTY-SIX PER CENT OF THE COMPANY’S STOCK- 
HOLDERS LIVE WITHIN THE TERRITORY IT SERVES 


They number 
The number of shares held are 


Portland Gas & Coke Company 


Public Service Building Portland, Oregon 


September, 1928 


Public 
Recognition 


of Stability 
and Service 


Coast Counties Gas and 
Electric Company enjoys 
unusual public confidence 


in its securities. 


The three-year period 
from Jan. |, 1925 to Jan. |, 


1928, witnessed an increase 


157% 


in the number of ‘Coast 
Counties’ stockholders. 


This expression of con- 
fidence and_ co-operation 
from the communities we 


have served for more than 
60 years, is also a reflection 


of their remarkable growth. 


Rich in natural resources 
and imbued with the spirit 
of progress — these com- 
munities of Central Cali- 
fornia will take even greater 
strides during the next few 


years. 


“Coast Counties’ will 
keep pace with their devel- 


opment! 


422% 


Coast Counties 


GAS & ELECTRIC COMPANY 
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COOP EM 5 & at 


CANADIAN RIVER CROSSING—20” LINE—PAMPA, TEXAS, 
TO WICHITA, KANSAS 


At a cost of approximately $21,000,000.00 
the Cities Service Gas Company, of wt eicicichelsl et 
Bartlesville, Oklahoma, is completing >" Peisieleh ete et 
its 1927 program, which includes the aa aobhan\ \—4 
laying of one hundred and thirty- 
two miles of twenty-inch pipe 
between Wichita and Ottawa, 


aN 
. S 
Kansas, thereby connecting <> 
: <P p 
Kansas City and other in- mG 
industrial centers direct O90 
; < SS 
with the large gas fields aetoe” 
near Pampa, ¢O a 
Texas. 


In addition the 
construction plans 

call for the erection of 
a new 5000 horse-power 
<? \o station near Higgins, Texas, 

and one near Corwin, Kansas, 
and enlarged facilities at Pampa, 


Y Texas, Mooreland, Oklahoma, and 
Wichita and Ottawa, Kansas. When 
completed these six super-stations, in- 
stalled with the latest modern type of com- 
pressor engines, will have a combined com- 

6666 RANCH IN 


ONE OF THE LARGEST pressing power in excess of 25,000 horsepower. 


\ELDS 
PRODUCING F 
CARVER DISCOVERED 


Cities Service Gas Company 


(Subsidiary of Empire Gas & Fuel Company—Delaware) 
HOMES OF EMPLOYEES AT MOORELAND, OKLAHOMA, 
BARTLESVILLE, OKLAHOMA COMPRESSOR STATION 
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The Big Three 


INTERSTATE 
EMPIRE , 
AMARILLO-DENVER 


CC HE business you are get- 

ting, said an engineer, 
is not necessarily a proof of 
merit.’ [his assertion is en- 
tirely correct. BUT—when the 
business is secured on a record of 
performance dating back for 
more than forty years—when 
the buyer supplements _ this 
record by a series of exhaustive 


A 22” line laid between Natchez, Miss., and Baton Rouge, La., 


by the Interstate Natural Gas Co. 85 miles protected with : 
BITUMASTIC ENAMEL. Also the extension from Destrehan laboratory tests— when this 
to New Orleans. 

_ os double investigation is repeated 
= — ‘ , 

. three times and results in the se- 

lection of one and the same pipe 

ry coating for all three of the three 

mo largest gas lines in the world— 

there can be, we believe, no 


question as to merit. If you are 
interested in this story and in the 


application of — 


3 KEG. U.S. PAT OFF. 


ENAMEL 


—to the Interstate, Empire, 
Amarillo-Denver and some half 
a hundred other oil, natural gas 
and manufactured gas lines, we 
will be glad to put your name 


upon our mailing list at your re- 


A 20” natural gas line running for 250 miles between Pampa, 

Tex., and Wichita, Kan., and coated for approximately 95% of 
the entire distance with BITUMASTIC ENAMEL. Laid. by 

_ — Gas & Fuel Co.—now the Cities Service Gas Pipe 
ine Co. 


340 miles of 22” and 20” pipe laid between Amarillo, Tex., and quest. 


Denver, Col., by the Colorado Interstate Gas Co. Ford, Bacon 
& Davis, Inc., engineers. 87% of the coatings used on this line 
were BITUMASTIC products. 


Wailes Dove-Hermiston Corporation 
17 Battery Place, New York 


Pacifie Coast Branch 
345 Vermont Street San Francisco 


WESTERN GAS 


HOPE SERVICE includes:—investiga- 
tions and reports on gas fields—analysis 
of natural gas markets—field surveys and 
estimates—engineering counsel—aid in 
financing and organization—pipe line 
construction—design and equipment of 
main line and booster stations—layout 
and construction of distribution systems 
—management of operating enterprises. 


HOPE PRODUCTS include: — gas 
boosters and compressors, 40 to 360 H.P. 
—gas engines, 40 to 540 H.P.—gasoline 


Dod pon 


. 


— recovery equipment. 


The Hope Engineering Company is the one 
and only organization qualified by experience 
and prepared with equipment and resources to 
render to the gas industry this all-comprehen- 
sive service, with a unit responsibility cover- 


ing all, 


ry 
ENGINEERS HOPE DESIGNERS 
CONTRACTORS G@MPANY MANUFACTURERS 


ad MOUNT VERNON, OHIO, U.S.A _ . is 
WEW YORK.MY. DALLAS. TEX. TULSA.OKLA. CASPER.WYQ. MOUSTON. TEX. SHREVEPORT. LA. LOS ANGELES,CAL.. 


The Los Angeles office, in charge of 
Mr. A. R. Thomas, has recently beet 
opened at 1031 So. Broadway, in the 
interest of the Pacific Coast gas in- 
dustry. 
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L. M. KLAUBER, GENERAL SUPERINTENDENT OF THE SAN DIEGO CONSOLIDATED GAS AND 
ELECTRIC COMPANY, AND _ 1927-1928 PRESIDENT OF THE PACIFIC COAST GAS ASSOCIATION 


WESTERN 


A Monthly Journal of the Gas, Gas Appliance and 


Natural Gasoline Industries in Western America 


SAN FRANCISCO LOS ANGELES 


DALLAS 


RETROSPECT AND PROSPECT 


alLX TEEN years have elapsed since San Diego last acted as host to 
“| the Pacific Coast Gas Association. During that period the Associa- 
tion and the industry which it represents have sustained a remarkable 
expansion. If we visualize our companies as they then were, we see 
pe wt) how rapid has been the advance and how far we have outdistanced the 
most optimistic forecasts of those days. 


@ SO today we may expect the future to develop a continued upward trend 
in service requirements and a utilization of our product that will surpass our 
most optimistic expectations. The peak has by no means been reached; our 
expansion will continue to exceed the mere necessities of increased popula- 
tion. To meet this requirement we must be prepared and it is the primary 
purpose of our Association to secure a contact between companies and a 
mutual exchange of experiences between individuals from which all will 
benefit. 


@ IN the advance of our industry our Association has taken no small part. 
Its purpose is the coordination of effort, with neither the waste of duplica- 
tion nor the stifling effect of over-standardization. While the Annual Conven- 
tion is by no means its sole activity, nor even the most important, it serves as 
a milestone in our progress, an opportunity to take stock of the accomplish- 
ments of the past and the possibilities of the future. 


@ THE Annual Convention of the Pacific Coast Gas Association has be- 
come an event looked forward to by all our membership with pleasure and 
anticipation. We in this corner of California are bending all our efforts to- 
ward making the Convention one which will live long in your memory. The 
Section Chairmen have in preparation most interesting and instructing pro- 
grams and we are planning many diversions for your entertainment. To profit 
fully from membership in our Association you must attend our Annual Con- 
vention, and this year to all the members of our fraternity we extend a most 
cordial invitation to meet with us at Coronado, September 17th to 21st. 


L. M. KLAUBER, 
President, Pacific Coast 


Gas Association 


1927-1928 
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P.C.G.A. Convention Program to be 


time the Pacific 

Coast Gas Association is calling its 

members together in general session, 
and from British Columbia to San Diego— 
from Honolulu to the East coast—come as- 
surances that the 1927 annual convention 
will be the rallying point for a goodly num- 
ber of those whose names are numbered on 
the P. C. G. A. roster. 

Coronado Beach, closely adjoining metro- 
politan San Diego, will make a convention 
background which will satisfy the most ex- 
acting—and the Hotel del Coronado will 
live up to its deserved reputation for hos- 
pitality and excellent cuisine. All sessions, 
general and sectional, the convention exhib- 
its, the luncheons and annual banquet, as 
well as Stunts Night events, will be held 
under the Hotel del Coronado roof. 

General Convention Chairman C. D. 
Weiss of the San Diego Consolidated Gas 
and Electric Company has grouped an efth- 
cient corps of committee workers around 
himself, and each member of this commit- 
tee has a word to say of his individual work 
on another page of this issue. Necessary 
information on registration, transportation 
schedules, etc., may be had by turning to 
these paragraphs from the Convention Com- 
mittee, which begin on Page 61. 

While the program below is necessarily 
subject to a few changes it will hold in the 
main as published here. The Association 
is to be complimented on the high character 
of the many features included in this Thirty- 
Fifth Annual Convention order of events. 


OR the thirty-fifth 


TENTATIVE PROGRAM OF 
BUSINESS MEETINGS 


(SENERAL SESSIONS 


Monday, September 17 
2:00 P.M.—BALL 
Call to Order. 


Room. 


National Anthem. 


Address of Welcome—W. F. Raber, Vice- 
President and Manager, San Diego Consoli- 
dated Gas and Electric Company. 


President’s Address—L. M. Klauber, Gen- 
eral Superintendent, San Diego Consolidated 
Gas and Electric Company. 


Communications. 
Secretary's Report. 
Election of Ofhcers. 


“Natural Gas Conservation”’—Edwin Hig- 
gins, Managing Director, Chamber of Mines 
and Oil. 


Appointment of Resolutions Committee. 
In Memorium. 
3:45 P.M.—Adjournment. 


4:00 P.M.—Executive Session open only to 
representatives of Class A and Class B 
members. 


Thursday, September 20 
AFTERNOON SESSION, 2:30 P.M.—BaLL Room. 


“Make Heat Mean Gas’—C. B. Babcock, 
President, C. B. Babcock Company. 


“The Kitchen Exquisite’—H. R. Basford, 
President,H. R. Basford Company. 

“Maintain the Leadership of Gas’’—4 ddi- 
son B. Day, President, Los Angeles Gas and 
Electric Corporation. 

“Selling with a Capital ‘S’”—R. E. Fisher, 
Vice-President, Pacific Gas and Electric Com- 
pany. 

“Selling the Idea of Gas”—F. J. Schafer, 
General Manager, Southern California Gas 
Company. 

“Why Not Gas Appliance Merchandis- 
ing?’ — W. F. Raber, Vice-President and 
General Manager, San Diego Consolidated 
Gas and Electric Company. 

“The Importance of Gas Sales 
tion’—F. S. Wade, President, 
Counties Gas Company. 


Promo- 
Southern 


“Our Work and Our Ambitions’— 


Accounting Section, W. E. Robbins, 


General Chairman. 


Section, C. R. 
Chairman. 


Commercial Miller, 


General 


Public Relations Section, D. L. Scott, 
General Chairman. 


Technical Section, H. L. Masser, Gen- 
eral Chairman. 


Report of Resolutions Committee. 


5:00 P.M.—Adjournment. 


ACCOUNTING SECTION 


W. E. Robbins, General Chairman 
Southern California Gas Company 


Tuesday, September 18 
MorNING SEssion, 9:30 A.M.—GREEN Room. 


Undistributed 
Costs and Fixed 
Capital Ledger, 
Report — R. A. 
Hornby, Chairman, 
Southern Califor- 
nia Gas Company. 

Discussion. 

“Accrued Impair- 
ment,’ Paper — 
Ralph U. Fitting, 
Valuation Engi- 
neer, Los Angeles 
Gas and Electric 
Corporation. 

Discussion. 

Financial and 
Operating Reports, 
Report—WN. dH. 
Bradshaw, Chair- 
man, Los Angeles Gas and Electric Corpor- 
ation. 


W. E. Robbins 
General Chairman 
Accounting Section 


Discussion. 
12:00 Noon—Adjournment. 


AFTERNOON SESSION, 2:30 P.M. 


“Barometers of Business Condition, Re- 
port—C. E. Ntederer, Chairman, Portland 
Gas and Coke Company. 

Discussion. 

Bi-Monthly Billing, Report—F. C. Ingram, 
Chairman, Southern California Gas Com- 
pany. 

Discussion. 


Statistics, Report—W. C. F. West, Chair- 
man, Los Angeles Gas and Electric Corpora- 
tion. 

Discussion. 

Accounts Payable, Report—D. G. Martin, 
Chairman, Pacific Gas and Electric Com- 
pany. 

Discussion. 


5:00 P.M.—Adjournment. 


COMMERCIAL SECTION 


C’.. R. Miller, General Chairman 
Portland Gas and Coke Company 


Tuesday, September 18 


MorNING SEssIon, 9:30 A.M.—Carp Room. 


“Acquiring Industrial Gas Load Through 
the Sale of Modern High Temperature 
Equipment,” Paper—E. M. De Remer, Sales 
Engineer, Southern California Gas Company. 

Discussion. 

“Service Aspects of Surface Combustion,” 
Paper—Kenneth B. Anderson, Combustion 
Engineer, Southern California Gas Company. 

Discussion. 

Report—Herbert Haas, 
and Electric Com- 


Sales, 
Pacific Gas 


Industrial 
Chairman, 
pany. 

Discussion. 

“Why Gas Is Best for Restaurant Fuel,” 
Paper—/. L. Heckinger, Hotel and Restau- 
rant Salesman, Pacific Gas and Electric 
Company. 

Discussion. 

“Metal Cutting with Oxygen and City 
Gas,’ Paper—E. L. Mathy, Manager of 
Sales, Victor Oxy-Acetylene Equipment Com- 
pany. 

Discussion. 

12:00 Noon—Adjournment. 


AFTERNOON SESSION, 2:30 P.M. 

What the Architect Wants, Report— 
J. Earl Jones, Chairman, Portland Gas and 
Coke Company. 


Discussion. 

Domestic Sales, Report—L. J. Brundige, 
Chairman, Pacific Gas and Electric Com- 
pany. 

Discussion. 

“The Big Idea,’ a Playlet—written by 


A. L. Walker and played by employees of 
the Pacific Gas and Electric Company. 


The Effect of Weather Stripping and In- 
sulation on Demand, Report—Leo Kroner, 
Chairman, Portland Gas and Coke Com- 
pany. 


Discussion. 


“Retail Gas Appliance Sales,” 
C. H. Potter, General Commercial 
Southern Counties Gas Company. 


Discussion. 


Paper— 
Agent, 


5:00 P.M.—Adjournment. 


Wednesday, September 19 
MorNING SEssiIon, 9:30 A.M.—Carp Room. 


A Recognition of the New Competition, 
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Important Contribution to Gas I ndustry 


Report of Advisory Rate Committee—L. F. 
Galbraith, Chairman, Pacific Gas and Elec- 
tric Company. 

Discussion. 

“Cleanliness— 
The Multiplier of 
Sales for Gas 
Heated Hot 
Water,’ Paper — 
Chas. A. Meyer, 
President, Los An- 
geles Soap Com- 
pany. 


Radio Broad- 
casting, Report — 
H. E. Davidson, 
Chairman, South- 
ern California Gas 
Company. 


Discussion. 


C. R. Miller 
General Chairman 
Commercial Section 


“Blue Star Pro- 
gress,’ Paper — 
Captain A. E. Hig- 
gins, Field Representative, American Gas 
Association. 

Discussion. 


12:00 Noon—Adjournment. 


PUBLIC RELATIONS SECTION 


D. L. Scott, General Chairman 
Los Angeles Gas and Electric Corp. 


Wednesday, September 19 

AFFERNOON SESSION, 2:30 P.M.—BALL Room. 
Public Relations Stunts Night. 

Thursday, September 20 

9:30 A.M.—Carp Room. 


“Public Relations Through Service,’— 
Paper—Ralph J. Phillips, Sales Engineer, 
San Diego Consolidated Gas and Electric 
Company. 


MorRNING SESSION, 


Discussion. 


“Public Relations Through Executive Pol- 
icies,” Paper—J. F. Pollard, Division Man- 
ager, Pacific Gas and Electric Company. 

Legislation and Taxation, Report—Geo. L. 
Myers, Chairman, Pacific Power and Light 
Company. 

Discussion. 


The Women’s Viewpoint, Report—Ruth 
Creveling, Chairwoman, San Diego Consoli- 
dated Gas and Electric Company. 

12:00 Noon—Adjournment. 


TECHNICAL SECTION PROGRAM 


H. L. Masser, General Chairman 
Los Angeles Gas and Elecric Corp. 


Tuesday, September 18 


MornNING SEssion, 9:30 A.M.—BALL Room. 


Chemical Laboratory Methods, Report— 
Duncan Stewart, Chairman, Pacific Gas and 
Electric Company. 

Discussion. 


“Design of Scrubbing Systems,’—Paper— 
Ted Rosebaugh, Assistant Engineer, Pacific 
Gas and Electric Company. 

Discussion. 


Characteristics of Oil Used for Gas Mak- 
ing, Report—F. C. Jones, Chairman, Pacific 
Gas and Electric Company. 

Discussion. 


“A Study of Internal Corrosion in Natural 
Gas Lines,” Paper—Malcolm T. Burton, 
Chemist, Southern California Gas Company. 


Discussion. 


Oil Gas Generator Operation and Refrac- 
tories, Report—R. R. Ripley, Chairman, Port- 
land Gas and Coke Company. 


Discussion. 


12:00 Noon—Adjournment. 


AFTERNOON SESSION, 2:30 P.M. 

“Pipe Cleaning and Protective Covering 
for Gas Mains,’ Paper—D. R. Hiskey, As- 
sistant Chemist, Southern California Gas 
Company. 

Discussion. 


Necessity for Corrosion Research, Report 
—Dozier Finley, Chairman, Parafine Com- 
panies, Inc. 


Discussion. 


Customers Service, Report—A. R. Bailey, 
Chairman, Los Angeles Gas and Electric 
Corporation. 


Discussion. 
Domestic Meter and Regulator Installa- 
tions, Report — 


jem DH. Perkins, 


\\ 


MQ 


Y Chairman, San 
Diego Consolli- 
dated Gas and 
Electric Company. 


\\ 


MDA 
< 


=> 


ARNE 


Yy a ss. 
y Discussion. 
YY Characteristics 


SS 


of the Domestic 


YY 

Yy p 

7 Load, Report —W. 

y 4, M. Henderson, 
Yj YU ‘ . 

Yj 7, Chairman, Los An- 

Yj '7 geles Gas and 

Yj 7 Electric Corpora- 
yyy yy) tion. 

WMUIX@C{~TTZ=@Mqapy 0 
Discussion. 

H. L. Masser Unaccounted For 

General Chairman Gas, Keport — R. 

Technical Section C. Boughton, 


Chairman, Los An- 
geles Gas and Electric Corporation. 


Discussion. 
5:00 P.M.—Adjournment. 


Wednesday, September 19 

MorNING Session, 9:30 A.M.—BALL Room. 
Design and Operation of Compressor 

Plants, Report—Harry J. Smith, Chairman, 

Pacific Gas and Electric Company. | 
“Color Schemes for “Plant Pipe Lines” — 

J. M. Rawlins, Hill Hubbell & Company. 
Discussion. 


“Cost of Operating a Large Steam Driven 
Gas Compressor Plant’—Chas. H. Wilcox, 
Los Angeles Gas and Electric Corporation. 


Discussion. 
“Cost of Operating a Small Steam Driven 


Gas Compressor Plant”—0O. A. Philpott, Pa- 
cific Gas and Electric Company. 


Discussion. 


“Comparative Cost of Gas Engine and 
Synchronous Motor Drive’—Harry J. Smith. 
Pacific Gas and Electric Company. 


Discussion. 


“Gas Engine Driven Compressor Plants” 
—J. W. Reed, C. & G. Cooper Company. 


Discussion. 


“Underground Storage of Natural Gas,” 
Paper—A. F. Bridge, Vice-President in 
Charge of Operation, Southern Counties Gas 
Company, and H. P. George, General Su- 
perintendent, Southern California Gas Com- 
pany. 

Discussion. 


12:00 Noon—Adjournment. 
Thursday, September 206 
9:30 A.M.—BALL 
Materials and Methods, Report—Ofto 


Goldkamp, Chairman, San Diego Consoli- 
dated Gas and Electric Company. 


MORNING SESSION, Room. 


Discussion. 


“The Flange Weld as a Girth Joint in 
Gas Transmission Lines,” Illustrated Paper 
—L. T. Jones, Dept. of Physics, University 
of California. 

Discussion. 

“Symposium on Operation’—J. E. Kelley, 
Chairman, Pacific Gas and Electric Com- 
pany. 


12:00 Noon—Adjournment. 


ENTERTAIN MENT 
Monday, September 17 


4:00 P.M.—Tea and reception for ladies— 
Patio, Hotel del Coronado. 

8:00 P.M.—First Aid 
Hotel del Coronado. 


Contest—Ball room, 


9:30 P.M.—Dancing—Ball room and Casino. 


Tuesday, September 18 


10:00 A.M.—Ladies Putting Contest. 

2:15 P.M.—Auto ride for ladies around 
Coronado, via Silver Strand and Old Mex- 
ico, and return. (Tea). 


8 730 P.M.—Convention™Ball. 


Wednesday, September 19 

10:00 A.M.—Ladies Putting Contest. 

1:00 P.M.—Offcial day for Annual P.C.G.A. 
Men’s golf Tournament. (Arrangements 


have been made to allow members to 
start play beginning 6:00 a.m. Tuesday). 


2:00 P.M.—Boat ride around San Diego Bay. 

8:00 P.M.—Public Relations Stunts Night:— 
Ball room. 

9:30 P.M.—Dancing in Casino. 


Thursday, September 20 
10:30 A.M.—Ladies Plunge 
House, Hotel del Coronado. 


2:00 P.M.—Ladies Auto Ride—Balboa Park, 
City of San Diego, Point Loma, U. S. Ma- 
rine Base and U. S. Naval Training Sta- 
tion. 


Party — Bath 


nN 


330 P.M.—Annual Banquet. 
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THE CONVENTION LOCALE Seen in Picture: UPPER LEFT: A section of the San Diego water front with business dis- 

trict in the background. UPPER RIGHT: Air view of water front showing North Island; Point Loma in the distance. CEN- 

TER LEFT: Balboa Park, San Diego. CENTER RIGHT: Agua Caliente Hotel, Tia Juana, Mexico, viewed from the portico 
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“Motor - Sail - or Come dy Rail” 
to Coronado in September 


A Few Words with the Arrangements 


Convention Service Par Excellence Is Assured 


Says C. D. Wetss 


General Convention Chairman 


GENERAL Convention Chairman is 
led to believe that he alone “runs the 


Convention.” He may think for a 
little while that is just what he is going to 
do but when he 
gets to looking 


suth- 


around for 


cient “mazuma” 
and gets in con- 
tact with the al- 
mighty  efhcient 
Secretary he _ just 
begins to shed a 
few tears and is 


compelled to forget 
some of the _ pet 
schemes the com- 
mittee chairmen 
are trying to put 
over for the 
grandizement of 
the activities of 
their particular 
committees, for the entertainment and com- 
fort of the Convention members and guests. 
But be that as it may, we are going to have 
some convention just the same. 


Convention committees are well manned 
and functioning. In fact, by the time you 
read this we are ready to go. 

Bill Lambert reports over 30 reservations 
and our registration literature has not yet 
been forwarded. I will tell you a secret 
about Bill—he will mot save the good rooms 
until last. 

Al May is prepared 100 per cent and al- 
ready has his famous “Greeter’s Smile” 
working. 

Red Frazer, an ex-steamboat and railroad 
man, has all his arrangements made and will 
tell you the best boats and trains to travel 
on to be here in time for the Convention. 
When the Harvard arrives at 8:00 p.m. Sun- 
day night, September 16th, containing the 
100 or more Pacific Gas and Electric and 
Coast Counties delegates, and others from 
various companies farther north, Frazer and 
his gang will be on hand with equipment 
to convey you to the hotel. 

Ray Cavell has been combing the good 
old U.S.A. for the best entertainment novel- 
ties, but keeps mum about his bookings. If 
you know Ray and know how he likes to 
spend money you can rest assured of seeing 
something pretty fine. 

Now about golf. General Thompson has 
told you elsewhere in an article all about it. 
If we believe him, the industry would be 


C. D. Weiss 


better off with but one day for Convention 
sessions and three days for golf. 


Concerning the luncheon programs there 
is a great deal of mystery. That means 
they are going to be good, although 90 per 
cent of those present will hope and pray 
that someone does not crack that old Chest- 
nut and ask Dan to stand up when he has 
already arisen to preside at the luncheon 
meetings. 

The banquet responsibilities are in charge 
of a man of very thrifty habits but of very 
good appetite. Bill de Waard is also some- 
what of a judge of good yeksihw, or I 
should say, entertainment novelties. A new 
seating stunt is being contemplated and my 
hope is that no one will sit next to or near 
anyone else he is intimately acquainted. 
However, by banquet night it is taken for 
granted that everyone is intimately ac- 
quainted with everyone else attending the 
Convention. 


Now just a word about exhibits, exhibitors 
and their immediate surroundings. The 
Convention Committee, judging from the 
activity and space reserved for exhibits, is 
afraid that Convention sessions are going to 
be penalized a little for having such a fine 
exhibit. Your exhibitors are lucky to be 
located just aft of the old and justly famous 
Casino Bar. Many members will just wan- 
der down your way for a drink of soda for 
old times sake. 


I do not see much use in cackling about 
the publicity but I can say just this: If the 
publicity has pleased you as much as it has 
made the Convention Committee miserable 
in furnishing dope, why this Convention 
publicity has been a success. 


It is the aim of our genial and efhcient 
Editor of Balloon Juice, Mrs. R. E. Creve- 
ling, to entertain and inform you of pre-con- 
vention news as well as the daily doings at 
the Convention and there is no doubt, judg- 
ing from her past work, but what the issues 
of Balloon Juice wil! accomplish the purpose 
for which such a paper is intended. 


Last, but by no means least, our Presi- 
dent’s boss is surely planning great things 
for the ladies. Swimming, baseball, tennis, 
putting contest, bridge, more bridge, conver- 
sation, more conversation, and dancing if 
there is any time left. Just remember this, 
ladies: If you do not have a good time it 
won't be the fault of the Ladies’ Entertain- 
ment committee. 


In the paragraphs below, Convention 


Committee chairmen give you a foretaste of 
their offerings in the way of Convention 
Service. 


Committee 


With the Exhibitors 


By D. H. Perxins 


Chairman Exhibit Committee 


GREAT deal of interest has been 
A created by the proposed exhibit of 

appliances and equipment at the Cor- 
onado convention. A number of firms have 
applied for mem- 
bership in the As- 
sociation in order 
to take advantage 
of this exhrbit and 
show their equip- 
ment. 

The space origi- 
nally allotted § in 
the Silver’ Grill 
was allsold shortly 
after the announce- 
ment had _. been 
made of this Con- 
vention feature. So 
many requests have 
been received since 
that it has been 
necessary to secure 
additional space in some rooms adjoining the 
Silver Grill. 


D. H. Perkins 


Thirty-one firms have applied for space 
to exhibit their equipment and appliances 
and four other firms are considering joining 
che Association to take advantage of this 
privilege. 


Following is a list of the firms exhibiting: 


James Graham Mfg. Company 
Welsbach Company 

Wailes Dove-Hermiston Corporation 

C. B. Babcock Company 

Everlasting Paint & Sales Company 
George M. Clark & Company 

L. R. Teeple Company 

H. R. Basford Co. 

Victor Oxy-Acetylene Equipment Co. 
Reliance Manufacturing Company 
Hammer-Bray Company 

Northwest Gas & Electric Equipment Co. 
Payne Furnace & Supply Company 

Los Angeles Gas & Electric Corporation 
The Lattimer-Stevens Co. 

Estate Stove Co. 

Pacific Manifolding Book Co. 

E. A. Key Company 

Merco Nordstrom Valve Company 
Pacific Meter Works 

Superbo Manufacturing Company 
Harbison-Walker Refractories Company 
A-B Stove Sales Company 

Graham Hambly & Son 

Pacific Pipe & Supply Co. 
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The B. F. Sturtevant Co. 

Pittsburgh Equitable Meter Company 

Mueller Company 

Ward Heater Company 

P. H. & F. M. Roots Company 

The Sprague Meter Co. 

National Tube Company 

Cahill Company 

James H. Knapp Company 

Plant Rubber & Asbestos Works. 

At least one representative from each of 
the above firms will be present to have 
charge of his exhibit. There will be on dis- 
play equipment and appliances cf interest to 
men in all lines of the gas business. The 
exhibit rooms will be accessible either from 
the ocean front or the lobby of the hotel 
and each delegate to the Convention is urged 
to set aside plenty of time to see all of the 
exhibits. 


Exhibitors are requested to ship their 
materials sufhciently in advance to reach 
San Diego before September 12th—these 


materials to be shipped to the writer, D. H. 
Perkins, c/o San Diego Consolidated Gas 
and Electric Company, 1017 Imperial Ave., 
San Diego, California. Copies of shipping 


memoranda should be mailed to the same 
address at the time that the materials are 
shipped. 


The Ladies be Pleased! 
By Mrs. L. M. KLAuBER 


Chairman Ladies’ Entertainment Committee 


HE Ladies’ Entertainment Committee 

is anticipating with great pleasure the 

coming Convention of the _ Pacific 
Coast Gas Association and cordially urges 
the wives, mothers, 
daughters and 
sweethearts of our 
members to attend. 
I sincerely wish it 
were possible’ to 
extend to each of 
you a personal in- 
Vitation. 

Members of the 
Committee are an- 
ticipating . with 
great pleasure their 
convention duties 
as official hostesses. 
During the past 
few years the in- 
creasing popular- 
ity of the annual 
meeting has been reflected in the attendance 
of lady guests, and this year we hope to 
equal the high standard set by the previous 
committees. 

The setting for the Thirty-fifth Annual 
Convention is in itself a mute urge to take 
part in the activities. The romance, the 
thrill that is associated with the historic 
Hotel del Coronado, lightens the duties of 
this Committee. This universally known 
hostelry has been the rendezvous of royalty. 
Men and women of international fame have 
honored the Coronado with their presence. 
The tastefully decorated walls of the ban- 
quet and ball rooms have proudly sheltered 
our own nation’s greatest statesmen and 
Their massive dome ceil- 


Mrs. L. M. Klauber 


chief executives. 


ings have echoed the voices of Lindbergh, 
of Will Rogers! 

Provisions have been made to care for a 
record attendance and when the Convention 


officially terminates, this Committee hopes 
that it will merit the statement that the 
ladies in attendance found not one dull 


moment during the entire session. 

We have carefully planned a diversified 
program of entertainment to the end that 
the personal tastes of each guest will be 
acknowledged. Beginning the afternoon of 
the 17th there will be a four o'clock tea in 
the famous Court. Then Tuesday morning 
will be the ladies’ putting contest. In the 
afternoon there will be a motor ride around 
Coronado and out over the Silver Strand to 
Old Mexico. 

There will be another putting contest 
Wednesday morning, while the afternoon 
will be given over to a boat ride around 
the Bay. 


Thursday morning there will be a warm 


water plunge party and in the afternoon 
another motor ride with stops at Balboa 
Park, the Marine Base, Naval Training 


Station, Air ports, etc. 


Of course the ladies are expected to take 
part in the dancing each evening and there 
will be informal bridge parties in progress 
at all times. 

Again we urge you to be present, and this 
invitation expresses the sentiment of the en- 
tire Committee, consisting of Mesdames J. A. 
Cannon, M. B. Fowler, J. A. Harritt, A. E. 
Holloway, H. R. Peckham, D. H. Perkins, 
W. F. Raber, R. E. Thompson, H. H. Wat- 
son, C. D. Weiss and L. M. Klauber, chair- 


woman. 


The City and the Hotel 
By W. A. LAMBERT 


Chairman Hotel Accommodations Committee 
QORONADO is situated in the most 
beautiful section of Southern Califor- 
nia, on the shore of San Diego Bay, one 

mile distant from the City of San Diego. 


It is reached by 
ferry or highway CR QC 


\ 


around the Bay. 
The climate is 
unequalled in the 
whole world. The 
topography of the 
land is _ slightly 
rolling and _ there 
are no stones, ridg- 
es or waste lands. 
It is here that 
the beautiful ma- 


jestic Hotel del | \ 
Coronado is_ lo- NSS SSO 
cated, and _ here 
that the 35th An- 


. - : W. A. Lambert 
nual Convention is 


to be held. All in- 
door Convention events will take place under 
the historic roof of Hotel del Coronado. 
The Hotel Accommodations Committee is 
at your service. Just fill out your card and 
mail it promptly to the chairman. We will 
do the rest. We are organized to please 
and wish to make your visit to the Conven- 
tion a pleasant one in every respect. 


Tee Off at Coronado 
By W. M. THompson 


Chairman Golf Committee 


T IS rather interesting to note the im- 
portance the go!f tournament has assumed 
at the annual Pacific Coast Gas Associa- 
tion Convention. The first golf tournament 


was held at Del 

Monte in 1921, and ' 
our old friends, . ~ 

Messrs. Babcock, : ns 
Pederson and Bas- © a \ 
ford were respon- : : \ 
sible. It was here N * 
that they offered : N 
the trophy over . . 
which the members . 
have been wrang- . \ 
ling ever since. At . 

the first tourna- . 

ment held there ~ 

were 16 players . 

entered. This ae 


number has stead- 
ily increased until WwW’. 
last year 125 par- 
ticipated. 


M. Thompson 


The duties of the golf committee have 
been constantly getting more arduous and 
trying as the spirit of competition and 


rivalry has increased, so that now a large 
number of players begin kicking about their 
handicaps months in advance and continue 


to protest until the last ball is holed out. 
Members who have great confidence in 
themselves in matters that pertain to gas, 


and their position in the gas industry, as 
soon as golf is mentioned become shrinking 
violets and are so modest they are honestly 
sincere when they claim they must have at 
least 30 handicap, which is the _ highest 
given. 

If I understand the purpose of this con- 
vention clearly, it is held not only for the 
and disseminating 


purpose of education 


knowledge for the betterment of the _ busi- 
ness, but also to promote a feeling of good 
fellowship and to form closer relations be- 
tween fellow-members, who are all striving 
for the same object. I feel our go!f tourna- 
ments have done more to cement friendship 
and enlarge the personal acquaintance of 
the members than any other one feature. 

Golf is a peculiar game. If a man has a 
streak of yellow, it comes out, and it like- 
wise makes prominent all of the character- 
istics necessary in a good sportsman. Friend- 
ships formed on the golf links are perma- 
nent and lasting. 

It is to be regretted that some of the pow- 
ers that be do not yet fully realize what an 
important feature the golf tournament is at 
these Conventions, and that more time ts not 
allowed for it. There is no other feature 
that will do more towards building charac- 
ter than golf, and it is hoped that all pre- 
will be broken at Coronado, 


vious records 


where the Committee guarantees _ that 


weather conditions will be ideal and the 


usual trophies will be awarded to winners. 
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Register Early! 
By Atrrep May 


Chairman Registration Committee 


) FACILITATE registration the Reg- 
istration Committee has secured a con- 


venient location just inside the lobby 


of the Hotel del Coronado, where the 1928 
P.C.G.A. Conven- 
tion is to be held, 
at Coronado Beach, 
California, Septem- 
ber 17th to 20th in- 
clusive. 

Members are 
urged to register 
early and receive 
delegation badges, 
banquet _ tickets, 
programs, etc. 

This Committee 
will be at your 
service from Mon- 
day morning, Sep- 
tember 17, through- 
out the Conven- 
tion. No kicks will 
be taken care of unless the kicker has a reg- 
istration card, but to the holder of one of 
these, we will promise almost anything. 

Here’s the gang that'll meet you on the 
17th: 

Alfred May, San Diego Cons. Gas and EI- 
ectric Company, Chairman; W. H. Lambert, 
San Diego Cons. Gas and Electric Company, 
Coronado; G. W. Anderson, Magic Way 
Company, National City; J. H. Hill, Pitts- 
burg Equitable Meter Company, Los An- 
geles; Wm. Maddock, Los Angeles Gas and 
Electric Company, Los Angeles; E. H. 
Wright, 6th and F Streets, San Diego. 


Alfred May 


Speakers to Extol Gas 
By D. L. Scorr 


Chairman Luncheons Committee 


HIS year the Public Relations Sec- 
tion will hold but one session, it being 
the idea that this meeting will be in 

progress when nothing else is happening, so 

that members of 

the other sections 

who are interested 

in public relations 

discussions can at- 

tend without im- 

pairing the meet- 

ings of their own 

sections. 

The 
lations 


Public Re- 

Section, 
however, will be 
seen in ‘several 
other Convention 
activities. There 
will be a display 
of advertising, 
which it ts hoped 
will be representa- 
tive of the companies throughout the ter- 
ritory. 

There will be two luncheon speaking con- 
tests, following the precedent of the past 
two years. One of these, on Tuesday noon, 
will be for gas company representatives. 
The subject of the contest will be “Gas, the 


D. L. Scott 


Aristocrat of Fuels.” There will be only 
one representative from each company. 

The Thursday luncheon contest will be 
for employees of Class B companies, and 
will be based on the subject “Gas Range 
and Water Heater, the Genii of the Kit- 
chen.” ‘The winners in these two contests 
will talk it out to a finish at the annual ban- 
quet Thursday evening on the subject, 
“What Can the Gas Company Do to Still 
Further Popularize Gas Service.” Suitable 
prizes will be given in all three of these 
contests. 

Tuesday evening of Convention week will 
be the time for the Stunts Night Contest. 
This follows last year’s lead, and aims at 
putting on some playlets from the various 
companies built around the theme of the de- 
sirability of gas as a fuel in the highest 
class of homes as well as the more common 
ones. 


Entertainment? Hot Darn! 
By Ray C. CAVELL 


Chairman Entertainment Committee 


E START where others stop! Ex- 

ceeding all historical peaks of enjoy- 

ment the 1928 Greater Entertain- 
ment Committee will offer a super-diversity 
of attractions that 
will stand out like 
a gas light inside 
of a black cat. 

We are 101 per 
cent a committing 
committee but this 
is no time to let 
the world in on all 
the details of the 
BTU-ful and cal- 
orimeterous fea- 
tures which are 
programmed. Suf- 
fice it to say that 
our priceless 
(meaning free) 
and distinctive con- 
tributions of enter- 
tainment will evoke the enthusiasm of every 
visiting lady, gentleman and Democrat. 

Going places and seeing things will be 
promoted in an organized and extremely at- 
tractive fashion. A special boat excursion 
on Wednesday afternoon will be one diver- 
sion that will afford an easy-to-take relaxa- 
tion from the constructive activities of busi- 
ness sessions. Also, auto tours and sight- 
seeing by airplane will be on the list of 
tempting things to do. Just ask us “what 
have you?” 

A program of dancing will be offered 
each evening, except Wednesday, in the 
Hotel del Coronado main ballroom—a ball- 
room of most inviting appointments in which 
every conventioneer can strut his stuff to 
the accompaniments of the finest dance or- 
chesctra in Southern California. These 
dance sessions will also be enlivened further 
with elaborate vaudeville numbers and spe- 
cial entertainment programs. 


We do not want to be accused of promot- 
ing family differences, but it must be an- 
nounced that exclusive attractions for the 
ladies will be so delightful as to warrant 
their demanding “me too” plans for conven- 


Ray C. Cavell 


tion attendance. In order to make it easy 
on ourselves we hasten to point out that the 
extent of the said ladies’ entertainment will 
be fully sufficient to insure due freedom for 
the male tribe. In other words, it will be 
a good time for all. 

In mentioning these things we have cov- 
ered only a few of the plans for our social 
get-together. Many events and_ surprise 
stunts will also be carried out in the day- 
time schedules—musicales and shooting of 
movies are among the daytime fillers, 
coupled with a continuous program of motion 
picture exhibition. 


The 1928 Greater Entertainment Com- 
mittee urges you to attend this Thirty-fifth 
Annual Convention, to engage in the con- 
siderations which will be undertaken in 
this period of intense research, and to share 
in the good-fellowship and entertainment 
features which will surround this meeting. 


Station P.C.G.A. 


Broadcasts 


By Forrest M. RaymMonp 


Chairman Publicity Committee 


CC E HOLD these truths to be self- 
evident.” That, in no_ small 


measure, is the honest opinion of 
the writer in attempting to chronicle the 
achievements or 
plans of the pub- 
licity committee. 
Publicity generally 
speaks for itself. 
Good publicity can- 
not be overdone. 
Bad publicity can- 
not be done over. 

The membership 
of the Association 
has united to pre- 
sent a Convention 
that will produce 
important history 
for the gas indus- 
try. The General 
Convention Com- 
mittee has _ been 
working overtime to provide for every want 
of the delegate. It is up to the publicity 
committee to tell the world of these efforts 
and to influence that world to think well of 
the industry. 

In this job our words speak louder than 
our actions. We hope to accomplish all 
that is expected of us. It is also fitting that 
we devote a portion of this space to thank 
the various officers of the Association, the 
Section Chairmen, the Convention Chair- 
men and the Convention speakers for their 
splendid co-operation in assisting with the 
publicity work. We expect this co-operation 
to continue throughout the four days of the 
convention. In return the publicity com- 
mittee is at your service, expecting just 
criticism but subject to no investigation. 


Forrest M. Raymond 


For your confidential information, the Pub- 
licity Committee includes Ray Edwards, San 
Diego Consolidated Gas and Electric Com- 
pany; R. C. Fleisher, Bledsoe Furniture 
Company, San Diego; J. Charles Jordan, 
Pacific Gas and Electric Company; E. P. 
Ramsay, Los Angeles Gas and Electric Cor- 
poration, and the writer. 
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The WV heels Will Go 
"Round 


By W. E. FRAZER 


Chairman Transportation Committee 


HE ‘Transportation Committee deals 

in wheels and things to carry the con- 
ventioneers from place to place, and 

we expect to see that everybody’s happy 
when it comes to 
transportation. 
When the 
ventioneers arrive 
from their trains 
or boats, members 
of this Committee 
will be on hand to 
pass out the Key 
to the City, among 
other things, as 
well as any infor- 
mation which the 
delegates may de- 
sire. We will be 
intrenched within 
a miniature gas 
holder which will 
occupy a promi- 
nent location at the train station and the 
steamship dock. You will see a section of 
gas main as you step from the boat or train, 
pointing the direction to our gas holder. 
Here we will direct you to the Coronado- 
bound busses, taxis and other rolling stock 
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Con- 


W. E. Frazer 


Convention-bound which we will arrange 
for. 
On the Convention grounds, under the 


“Big Top” of the Majestic Hotel del Cor- 
onado we will maintain in a prominent loca- 
tion (you can’t miss us if you want to) a 
complete general information desk, where 
we will keep a supply of rail, water, taxi, 
street-car and bus information, brochures 
and pamphlets and schedules. If there’s 
any place in the County you want to go, 
we'll tell you how to get there. 

We expect to make a lot of friends among 
the golfers, because we're going to furnish 
the early and late transportation to and 
from the Coronado Country Club for the 
players. W. M. Thompson, the Commis- 
sioner of Golf, has laid down the law on 
this Golf proposition; all playing must be 
done early in the morning and late in the 
afternoon. But don’t worry. We'll get you 
to the first tee in time, and back to the hotel 
in time for breakfast or dinner, as the case 
may be. In fact, we'll have a car or cars 
for the golfers champing at the bit at all 
times, so don’t worry about getting to the 
links. 

And now, there’s just one favor this com- 
mittee wants to ask from Convention dele- 
gates. In order to insure service of the best 
kind, we’ll have use for lots of cars, and we 
would like to have those who drive down 
here register their cars with us, and give us 
permission to use them in time of need. The 
local company has put everything available 
at our disposal, but as a precautionary meas- 
ure we would appreciate the registration of 
guests cars. 

For the steamboat and choo-choo travel- 
ers we have picked out schedules which 
might be of use to conventioneers. Here 
they are: 


MINIATURE GAS HOLDERS like the one at the 


center of the group above have been evolved by the 
Transportation Committee, for the service of delegates 
as they arrive at dock and railway station Publicity 
chairman Forrest Raymond captions the above scene 
authentically in these words: 

‘Futuristic view picturing the arrival of Convention 
delegates aboard the S.S. Harvard. ‘To make the illus- 
tration more realistic members of the General Conven- 
tion Committee posed for this photograph. Standing, 
left to right: Seedy Vice, general convention chair- 
man, holding the instrument he used to keep the com- 
mittee chairmen busy; Flosty Layman, publicity chair- 
man, holding his trusty instrument for dishing the 
dirt: William Lamburst, chairman hotel accommoda- 


TO ARRIVE SEPTEMBER 16 
Los Angeles Steamship Company 
“Yale” and “Harvard” 


Leave San Francisco, Pier 7, 4:00 p.m., 
Saturday, Sept. 15. 
Arrive Wilmington, 10:00 a.m., Sunday, 


Sept. 16. 


Leave Wilmington, 3:00 p.m., Sunday, 
Sept. 16. 
Arrive San Diego, 8:00 p.m., Sunday, 


Sept. 16. 
TO ARRIVE SEPTEMBER 15 
Those who want to get here a day earlier, 
scan the following: 
Same Company, Same Ships 


Leave San Francisco, 4:00 p.m., Friday, 
Sept. 14. 

Arrive San Diego, 8:00 p.m., Saturday, 
Sept. 15. 

Leave Los Angeles (Wilmington), 3:00 
p.m., Saturday, Sept. 15. 

Arrive San Diego, 8:00 p.m., Saturday, 
Sept. 15. 

FROM THE FAR NORTH 


Now for those coming down from the far 
north: 
Pacific Steamship Company, Admiral Line 


“H. F. Alexander” leaves Seattle, Sep- 
tember 11, 


Arrives Wilmington, September 14. 
Transfer to “Ruth Alexander,” 
Leaves Wilmington, Sept. 14. 
Arrive San Diego, Sept. 15. 


Leave Portland, “Admiral Dewey,” 5:00 


p.m., Sept. 8. 
Arrive San Diego, 6:00 a.m., Sept. 14. 
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tions, carrying his emergency hotel 


Red Laz er, transportation chairman, seen signir 
Bill Thompsen, golf committee chairman. Next is Ray 
Servel, chairman entertainment committee, posing with 
his bag of tricks. Chairman Reward of the Banquet 
committee believes in advertising the tooth pick. s n 
liquid refreshment that will be in vogue at the 
convention. Al Might, chairman I registrat n De- 
lieves in preparedness. Though he must meet all! the 
delly-gates, he has no fear of what ‘friends refuse to 
tell them.’ Seriously speaking the photograph wa 
posed by one of Cy Perkin’s efficient gas distribution 
crews and the gentlemen with the golf clubs is none 
ther than Chief Mvers, professional basebail player of 
major league fame.’ 


Leave San Francisco, 3:00 p.m., Sept. 12. 


Arrive San Diego, 6:00 a.m., Sept. 15. 


Southern Pacific Railroad 


Leaves Portland 8:30 a.m. daily (Train 
11—Shasta). 

Arrives San Francisco 11:30 a.m. next 
day. 

Leaves San Francisco 6:15 p.m. daily, 


also 9 p.m. 


Arrives Los Angeles 8:15 a.m., 11:55 
p.m. following day. 
Leaves Portland 5:00 p.m. daily (West 


Coast, No. 15). 


Arrives Los Angeles 8:30 a.m., 3rd day. 
Leave Sacramento 5:30 p.m., daily. 
Arrive Los Angeles 8:30 a.m. 
Santa Fe Trains 
Leave Los Angeles 9:30 a.m., 2:30 p.m., 
6:40 p.m., 1:00 a.m., daily. 
Arrive San Diego 1:15 p.m., 6:00 p.m., 
10:00 p.m., 5:30 a.m., daily. 


So there you are. 
get here on time. 


Take your pick, but 


If it’s anything about going any place at 
any time, just come to us and we'll break 
our necks, so to speak, to help you out and 
make you remember the Coronado Conven- 
tion for years to come. All aboard for 
Coronado! 


See Page 196 for important information 
imparted by Wm. de Waard, chairman of 
the Banquet Committee, and Ruth E. Crev- 
eling, Editor of the indispensible convention 
daily, “Balloon Juice.” 
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The Coronado Convention 


ONVENTION season puts in its appear- 

ance periodically, for the gas man as well 
as for others, and for the western gas industry 
the high point in convention season is at hand 
in the Coronado sessions of the Pacific Coast 
Gas Association. 

It is no longer necessary to justify an indus- 
try’s practice of regularly assembling for ex- 
change of opinion and experience in its field. 
Conventions, rightly conducted, are the best 
possible proof of an industry’s endeavors to im- 
prove its craft. They have the air of university 
seminars which enable the student to keep 
abreast of development in specialized fields. 

In the case of the Pacific Coast Gas Associa- 
tion meetings at Coronado, which run from 
September 17 to 20, there is no question of their 
practical worthwhileness to members of the in- 
dustry. The evidence is already in hand. A\l- 
though the holding of regional conferences 
throughout the year is making the result of 
Association committee work available continu- 
ously, the committee activity heads up at the 
annual convention in the submitting of final 
reports. A majority of these are already in 
hand and some of them are of unusually high 
order. ‘Together with the individual papers 
which have been programmed, they may be 
counted upon to make the technical side of the 
convention of genuine value. 

P. C. G. A. history stretches over a long and 
honorable period, full of memorable personali- 
ties and accomplishments. ‘Thirty-four annual 
meetings have preceded that which will soon 
convene at Coronado. During the growth of 
the Association it has returned the investment 
of member companies many-fold, and the high 
degree of executive participation and support 
accorded it by companies within its scope is 
testimony to its past and present service. 

San Diego and vicinity will make an excellent 
convention gathering point, and what the far 
south location demands in length of journey it 
will more than repay in its scenic and vacation 
appeal. Many P. C. G. A. members will com- 
bine conventioning with annual vacations this 
year. 

A progressive utility serves San Diego and 
other communities of southern-most California. 
This is the first opportunity the San Diego Con- 
solidated Gas and Electric Company has had 


to act as host to the P. C. G. A. for sixteen years, 
and it has gone about it to do the job right. 


Associate members of the Association will be 
represented in a special exhibit this year, which 
will be an attraction to everyone interested in 
the latest in equipment and appliances. Enter- 
tainment features of the convention have been 
put in capable hands, and will leave nothing to 
be desired. All in all, it will pay to come to 
Coronado. Those who stay at home will be the 
losers. 


A Technical Contribution to the Industry 


OR the second time Western Gas has the 

privilege in its pre-convention edition of 
offering its readers some exceedingly valuable 
material in the reports of Pacific Coast Gas 
Association committees and in a number of con- 
tributions from individuals on the P. C. G. A. 
convention program. Advance publication of 
these reports, it is hoped, will enable them to 
command intelligent discussion at Coronado. 

Readers of Western Gas, whether or not they 
come within the territory included in P. C. 
G. A. activity, will find a fund of information 
at their disposal in these pages. Technical, 
Accounting and Commercial Section commit- 
tees have compiled reports which not only re- 
flect the trend of practice in the West, but which 
in many respects are advanced thought for the 
entire industry. Gas research and literature 
have benefited to no small degree from P. C. 
G. A. committee work, and this year’s effort has 
been unusually productive. 

It is impossible here to name all of the 32 
papers and reports included in the Pacific Coast 
Gas Association section of this issue. ‘To sug- 
gest only a few, they touch such important topics 
as the following: Undistributed construction 
costs and fixed capital ledgers; increasing gas 
sales to industry; chemical procedure in gas 
plant laboratories; characteristics of gas making 
oil; internal corrosion in natural gas lines; 
analyzing the domestic load. These are named 
at random; there are many others. Natural gas 
and natural gasoline operators will be particu- 
larly interested in five papers on various phases 
of compressor plant design and operation. 

These reports, which cover 120 pages of this 
number, cannot be digested at a single sitting. 
They merit careful study, and the reading will 
pay high dividends in new ideas. 
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Undistributed Construction Costs 
and Fixed Capital Ledgers* 


FOREWORD 


HIS committee’s work divides itself into two tasks as will 

be observed from its title. Both of these tasks are import- 

ant phases of any utility’s accounting activities for reasons 
known to all executives and accounting staffs,-not the least im- 
portant of which is the use of such records in the regulation of 
the utilities by the regulatory bodies. To attempt the completion 
of both in one year’s work was to attempt a program such as that 
o which the National Electric Light Association and the American 
Gas Association have devoted several 
years of committee work. Realizing that 
such a program was too ambitious, it 
was decided to limit this year’s commit- 
tee work to accomplishing such work as 
it was believed time would permit. 
Therefore, because of this fact and prin- 
cipally because it was the opinion of 
last year’s convention session that only a 
start had been made on the subject of 
“Undistributed Costs,” it was decided 
that this would be the one to receive the 
most attention from this year’s committee. 
Whether this committee has conclusively 
exhausted this subject remains for those 
most interested to decide. 

Whereas, an attempt has been made to 
completely cover the first task, the work 
on the second has been deliberately lim- 
ited. The limitations on the report on 
the second task of “Fixed Capital Ledgers” are enumerated on the 
first page of the second section of this committee’s report. Al- 
though this second report is limited, the points that it discusses 
are fundamentals which it is believed will be of equal interest to 
those of the management as well as those directly interested in 
accounting. Furthermore, because it is confined to fundamentals, 
it discusses the uses for comprehensive Fixed Capital Records 
with which it is believed all managements should be familiar. 
It is particularly recommended for the perusal of the manage- 
ments of those companies who have no such records. 


R. A. Hornby 


Chairman 


SECTION ONE 
REPORT ON UNDISTRIBUTED CONSTRUCTION COSTS 


PART I. METHODS OF PROCEDURE AND THE 
CONCLUSIONS 


An attempt has been made to make this year’s committee report 
complete in detail because it is believed that the brevity of last 
year’s report was its principal deficiency. For example, at last 
year’s convention session many of the points of detail which had 
been previously and conclusively discussed during the committee’s 
work were rediscussed at the convention session to the detriment 
of loss of time for discussion of principles. Although it is true 
that if an accountancy subject (as well as a technical subject) is 
briefly and simply told, it is understood by a greater number of 
diversified minds, it is also true that the establishment of a theory 
as an accountancy practice is based almost entirely upon reasoning 
after investigation, and the presentation of the theory should, 
therefore, show that the investigation was orderly and exhaustive 
and the reasoning logical. Such has been the purpose of the com- 
mittee on this phase of its work. 


— . — - 


*Report of Committee on Undistributed Costs. R. A. Hornby, Southern Califor- 
nia Gas Co., Chairman; H. Butler, Pacific Gas & FEfectric Co.; C. D. Cush- 
man, Los Angeles Gas & Electric Corp.; O. A. Honey, Southern Counties Gas 
Co.; C. C. May, San Diego Cons. Gas & Electric Co.; M. J. Wilkinson, Pacific 
Power & Light Co. 


Those who have only a cursory interest in this subject may find 
their cur.osity sufficiently satisfied by reading the first part of this 
report, which briefly outlines the committee’s procedure and cer- 
tain conclusions which appear justified. However, for those who 
are closely associated with this subject in their work, it is recom- 
mended that they read the balance of the report. Part II contains 
a detailed discussion of an accounting method proposed by the 
chairman which was used as the basis of the questions contained 
in the Questionnaire (See Part III for questions and answers and 
Part IV. for additional comment. ) 


Previous Studies on This Subject 


This year’s committee reviewed as part of its work the 1926 
P.C.G.A. Report of Committee of Undistributed Costs, the 1927 
P.C.G.A. Report of Committee on Undistributed Costs, the 1926 
American Gas Association Report of Committee on Undistributed 
Structural Costs, together with the transcript of 1927 P.C.G.A. 
Accounting Section’s discussion on Undistributed Costs Report, 
and certain discussion covering argument on the questions arising 
from the 1927 P.C.G.A. report. 


Conclusions 


The committee members are of the opinion that “Overhead,” 
“General Construction Costs,” ‘“‘Undistributed Structural Costs,” 
or whatever designation may be assigned to this division of costs, 
are of sufficient importance to warrant the separate thorough con- 
sideration of the member companies. They are also of the opin- 
ion that there are definite groups of costs. 


Those who are sufficiently interested in this subject of proper 
accounting for “Overheads” and who read further in this report 
will observe that these groups of costs can be located and defined. 
They will also observe that it will probably be necessary at least 
to establish the line of demarcation between what may be called 
Base Costs and General Construction Costs before any attempts 
are made to set up a method of accumulating and recording the 
latter. That this line is not clearly established even by precedent 
in appraisal proceedings is apparent to anyone inspecting the 
decisions and findings on such proceedings. (See Re: Clarksburg 
Light and Heat Co. before Virginia Public Service Commission, 
discussed in Part II of this report.) 


For example, some expert appraisal engineers in the past have 
called Tool Expense an “Overhead.” It is difficult to conceive of 
erecting a gas manufacturing plant without using tools. The rea- 
son it has been so labeled was probably because the expert had 
no actual experience record available. This condition compelled 
an estimate, or for expediency he chose to make an estimate, and 
because it was an estimate made in the same manner as the 
allowance for Engineering, Legal, Administration and other simi- 
lar costs based upon his qualifications as an expert, and as such, 
subject to the vagaries of personal opinion, the commission and 
courts In several instances have chosen to call it “Overheads.” 
However, as utilities have developed methods to equitably account 
for tools in their construction work, this item has or should have 
been divorced from the more speculative items of “Overheads.” 
Notwithstanding, that it may have been necessary to estimate Tool 
Expense in some instances for the reasons stated, it is a most 
necessary cost in construction work and is as indisputable as the 
direct labor itself to those who have even the faintest conception 
of construction methods. It has been so considered by this com- 
mittee inasmuch as it has been included in the Base Costs to be 
accounted for as the work of the utility proceeds. From the re- 
plies to the questionnaire the committee is unanimous in its be- 
lief that Tool Expense is part of the Base Costs and, therefore, 
should be removed from the more speculative realms of reasoning. 


These same remarks apply to other items classified elsewhere in 
this report as Indirect Base Costs. Therefore, it is believed that 
the member companies should define the costs in the three groups, 
establish the line of demarcation, and thus confine the last group 
(“Overheads,” “General Construction Costs”) which must, because 
of their nature, have considerable more opinion, not only in their 
recording but in their accumulation and allocation. Then if the 
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limits of opinion can be confined in “Overheads” by scientific 
methods of accumulation and allocation, based upon complete defi- 
nition, thorough investigation and sound reasoning, much will 
have been done to remove these costs from the realms of specula- 
tion. ‘That they are as necessary a part of construction as the 
direct labor itself is the accepted conviction of the committee and 
of all who are familiar with construction practices. As to how 
they shall be accumulated and recorded is a matter for each mem- 
ber company to decide after having made a study of their person- 
nel organization chart, tested the duties of each member, developed 
a method of equitably apportioning to various construction jobs 
and to operations, made a study of past vears (or year) opera- 
tions according to the method and thereby tested the reasonable- 
ness of the method, and then finally preserved the entire procedure 
by the written word so that it will be available for all those 
questioning the results in the future and for use in explaining 
the procedure and substantiating the results. It is a task worthy 
of the best talent, but it is not impossible of accomplishment. 


It might apppear to some that if the members of this committee 
were so unanimous in their opinion that this was such a worthy 
subject, surely they would settle upon some uniform practice of 
accounting for these much discussed costs. To do so would not 
be in conformity with past experience on other items of accounting 
procedure. ‘The nature of the organizations of the various utili- 
ties would not permit such drastic uniform mandatory recommen- 
dations. ‘That this last is not a precedential platitude is obvious 
when the following extreme conditions of organization are con- 
sidered. 


Engineering, as is uniformly conceded, is a part of “Overheads,” 
and, although not the total, is one of the most important items. 
In one utility the Engineering Department surveys, plans, and 
assists in the erection of the additions to properties with but a 
minor portion of its time devoted to operations. In a second util- 
ity the Engineering Department surveys, does a small amount of 
planning, has no supervision over construction, yet does consider- 
able work on operations such as corrosion work, leakage work, gas 
measurement and gas dispatching. In the first instance, the dis- 
tribution of all Engineering to Construction on the one hand, and 
Operations on the other hand, on the basis of Direct Labor charge 
to these two divisions of the utilities activities, would be to charge 
too much to Operations. However, to first determine the duties of 
each employee of the department, compare the amount of time spent 
on construction with the amount of time spent on operations, com- 
pute the total percentage chargeable to each, and then distribute 
the amount chargeable (80 per cent for example) to construction 
work in progress, would be to give an equitable answer. On the 
other hand, in the second instance an equitable result might be 
obtained by distributing the entire expense of the Engineering 
Department to Construction and Operations (as a percentage) on 
the basis of direct labor charged to these two major divisions. 
Such a wide variance of organization would not permit this com- 
mittee to recommend that all utilities follow exactly the same pro- 
cedure in distributing the time and expenses of their respective 
Engineering Departments. 


That this committee has not unanimously agreed upon some 


uniform method of procedure to account for “Overheads” is not | 


an indication that they have failed in their purpose. The fact 
that they did not find such a uniform method was a confirmation 
of their expectations. This is evidenced by a paragraph included 
in the chairman’s preliminary instructions to the committee, which 
was as follows: 


“It can be seen that the conclusion that each of the companies 
wish to define and account for “Overheads” in their own way 
would not be an indication of failure on the part of the committee 
as might be your first impression, but on the contrary would bring 
out the fact that one utility's ‘Overheads’ (General Construction 
Costs) could not be applied to another company’s properties, with- 
out first determining what the first one included in its ‘Overheads’ 
and second, but not least important, how they accounted for them 
on both additions and retirements to property. A statement of such 
condiions would be a valuable contribution, first impressions to 
the contrary.” 


From the brief example discussed in which two different Engi- 
neering Departments were described, and from the replies to the 
Questionnaire, it is evident to anyone that the organizations are 
quite different and that, therefore, the establishment of proper 
“Overhead” accouning requires separate consideration for each 
utility. Although this committee takes cognizance of this condition 
in that it does not make any recommendations for uniform pro- 
cedure, it dces recommend that each of the member utilities care- 
fully consider their particular conditions and make a study along 
the lines suggested in a previous paragraph of these conclusions 
and elsewhere later in this report. Furthermore, because the 
organizations of the utilities are quite different in their type of 
organization and in their allocation of duties, the committee does 
believe that it is justified in making a statement of caution to not 
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only those within the utilities organizations, but to all those inter- 
ested in the capital investment of the utilities—that before one 
utility’s “Overheads” (or General Construction Costs) can be com- 
pared with or applied to another utility, it must first be deter- 
mined as to what the first utility includes in its “Overheads,” and 
second, but not least important, how they have accounted for them 
in the past and intend to account for them in the future on both 
additions and retirements of property. 


This Committee respectfully submits the following contents of 
this report in substantiation of this statement. 


PART II. DISCUSSION OF A METHOD OF ACCOUNTING 
FOR OVERHEADS PROPOSED TO MEMBERS 
OF THE COMMITTEE 

De finitions— 

Before entering into a detailed discussion of the proposed method, 
the following words and phrases will be briefly defined: 
Organization Costs—All expenses of organizing the entire utility 

prior to actual design of plant. 

Cost of Ftinancing—Cost of acquiring the necessary finances to 
start the utility. 

General Project Costs—Salaries and expenses of engineers and 
others in laying out the general project before actual construc- 
tion starts. 

Project Costs Interest—The amount of interest allowed and reason- 
able on the money spent on General Projects Costs and, there- 
fore, idle until operation. 

Overheads—The total salaries and expenses of president, manager, 
superintendents, engineers, attorneys, claims agents, rent of gen- 
eral ofhces, stationery, etc., of the utility’s organization main- 
tained during operations. 

General Expenses—The portion of Overheads assignable to opera- 
tion. 

General Construction Costs—The portion of Overheads assignable 
to capital through construction. 

Interest During Construction—Interest on idle capital during con- 
struction. 

General Costs—Would include both General Project Costs and 
General Construction Costs. 

General Indirect Costs—The total costs of Supply Expense, Tool 
Expense and Automobile Expense which are accumulated during 
operations. 

Job Indirect Costs—Those costs which accumulate from direct 
charges of material and labor as the job proceeds but are gen- 
eral to the job covering what is set forth as Miscellaneous 
Installing Material, Miscellaneous Installing Expense and Labor 
Expense. 

Indirect Base Costs—The amount of General Indirect Costs pro- 
rated or distributed to the construction job, together with the 
Job Indirect Costs accumulated on each job from various sources, 
which among other charges include labor and material. 

Direct Base Costs—The time of job foreman and subordinates as 
charged to the job through payrolls and the materials as shipped 
to the job from the manufacturer and thereby charged direct 
to the job through clearings of Accounts Payable, together with 
material sent to the job from stores and thereby charged direct 
to the job through Material and Supplies. 


The Proposed Method Is Last Year's 
Method Embellished with the Details 

In attempting to outline what can be considered a reasonable 
and scientific method of accounting for “Overheads,” there are 
shown four tables, and an organization chart which diagramati- 
cally illustrates the proposed method. This method, in general, 1s 
essentially that proposed by last year’s Committee. (P.C.G.A,, 
Vol. 18, p. 72.) 


It Is Contended that Those Included in Overheads 
Cannot Equitably Distribute Their Time and Expenses 

Attorneys tell us that the best test of a conclusion by reasoning 
is that if it fits the mean it fits the extreme and, therefore, an 
illustration covering a utility whose executive, engineering and 
superintending staff supervises construction as well as operation 
has been deliberately chosen. The division of overheads between 
construction and operation is an important one, and whatever 
method is chosen to make such a division should be based upon 
some logical and scientific method and should be susceptible of 
substantiation and explanation. There are some who still cling to 
the delusive idea that general executives and general engineering 
and superintendence staffs can correctly and equitably proportion 
their salaries and expenses themselves in the same manner that the 
day laborer on the job does. This is self deception, as only a 
cursory examination of the conditions will reveal the error of 
such an assumption. The numerous tasks which such executives 
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mentally and physically perform, requiring them to shift from one 
task to another in a kaleidoscopic manner make it impossible to 
set aside, accurately or even equitably, portions of their working 
day to each of these multifarious tasks. ‘Therefore, it is the 
Chairman’s opinion that where a division has been made in such 
a manner by the executive personally, it is dignifying the result 
to call it an estimate and it is generally nothing better than a 
poor guess. The Chairman beleives that if a guess or an estimate 
must be made, then place it in the hands of someone entitled to an 
opinion on such matters and limit his opinion as far as it is possi- 
ble to do so by reason and scientific process. This is what the 
method proposed is supposed to accomplish. 


General Costs Added to Appraisals Based Entirely 
Upon Opinion are Subject to Just Criticism 


From experience and perusal of numerous decisions and pro- 
ceedings where an appraisal has been considered, the Chairman 
finds that “General Costs” have usually been included by adding 
to all other costs an estimated amount. This use of estimates may 
have been due partially to the fact that it is impossible to identify 
any General Costs that might have been on the company’s records, 
or that this was the path of least resistance in developing the 
appraisal. Other reasons can be supplied from the imagination, 
but the Court decisions usually fail to supply any other than the 
one that the result was reasonable to the expert. Despite the fact 
that such a method has been successfully used (at least, the results 
were not discarded) in past proceedings, there is evidence in recent 
Court decisions and in discussions in legal and engineering circles 
that such estimate methods are questioable and should, therefore, 
be scrutinized carefully and checked if possible. The checking is 
a simple procedure. 

It is possible to check the reasonableness of such an estimate 
applied to an appraisal by making a study of the situation, for the 
particular utility. This is particularly true where the appraisal is 
made on the historical cost basis. It is possible to check the 
reasonableness of the estimate of “General Costs” by applying the 
same percentage to al] construction during a specific period, and 
then deduct the results from the total executives, engineers and 
others’ time and expenses which have occurred during the same 
period. Thereby any balance that is left would represent the 
amount of such General Expenses properly chargeable to operation 
during the period of study. Obviously, if there were no balance 
or if it were extremely small or, conversely, large, then it would 
be reasonable to question the percentage used in the appraisal. 
The writer has no knowledge of such a test ever having been 
made; however, it is apparent that such a test of the apprisal 
engineer's estimate might be a fair one. 

One of the questions that has almost invariably been asked of 
expert engineers is: “Has the Company experienced any such 
General Costs as has been included in this engineering estimate ?”’ 
The question appears, but it is frequently difhcult to answer. The 
reason for this is, as previously stated, even though some “General 
Costs” may appear on the books of the utility, it is not possible to 
explain how, why, nor where they so appear. On the other hand, 
if. they have been accumulated by some scientific method, and con- 
sistently recorded, they would be susceptible of explanation and it 
would then be necessary that they be proved incorrect. Further- 
more, if the utility itself discovered that an incorrect result was 
being obtained, or if they found that their first theory was un- 
sound, at least they could determine what was the difference be- 
tween their latest revision and the amount as actually recorded 
by the first theory, providing of course, the first theory had been 
consistently followed and the result clearly recorded. Consistency 
is surely a virtue in this particular instance of accounting. 


It is certainly easy to demonstrate that such General Construc- 
tion Costs are occurring continuously in the extension of a growing 
utilitv, and therefore, apparently should be set aside as that 
growth occurs. The failure to do this has justly brought condem- 
nation to the utilities in past proceedings and it is the Chairman’s 
opinion that the discussion and Court comments which have oc- 
curred during the past three years and which are occurring at the 
present time will make it even more difhcult for the u.isi y in the 
future to plead ignorance of the existence of such a condition 
when attempting to substantiate the addition of proper overheads 
at the time of appraisal proceedings, when they have failed to 
record such costs as the extensions of plant have been made. 


By virtue of the same argument that has been used to substan- 
tiate an estimate added at the time of appraisal, which is that of 
precedent, it will be justly possible to state that the utility should 
have taken cognizance of the discussion and general knowledge 
and precedent on the subject of recording General Construction 
Costs or Overheads as they occur. The principal reason that dis- 
cussions of Overheads have so often appeared in the proceedings 
of Courts and Commissions is that almost without exception (none 
located by vour Chairman) they have been substantiated by the 
expert qualifications of the appraisal expert. Unfortunately, some 
experts have not confined themselves to the realms of reason nor 
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have they been able to establish clearly the line of demarcation 
between Direct Costs and their General Costs estimate. Thus, 
the Courts and Commissions have chosen to scrutinize closely these 
percentages wherever they appear, regardless of how expert the 
expert may be. It is your Chairman’s prediction that the expert 
of the future will need something more tangible than his opinion 
in substantiating his allowances for these costs. 


Proposed Method Is Criticised on Basis That It 
Shifts Burden of Proof from Engineer to Auditor 


One of the criticisms of last year’s report was that the burden 
of proof was being shifted from the engineer who (for some 
reason, unexplained) was the only one qualified not only to defend 
such costs but to originate the charges in some manner. Accord- 
ing to this, the auditor presumably has no control over the size of 
these particular charges and is only to record them as they may 
appear. Are we, therefore, to understand that all charges will be 
assigned (properly or improperly) by those outside of the audit- 
ing department? Must the engineers say each month what portion 
of the general manager’s time is assignable to possibly hundreds of 
jobs by supplying the paymaster with a list of percentages with 
which to prorate this executive’s salary? Is this engineer equipped 
with some power which enables him to ascertain just how much 
time, physically and mentally, this and other executives devote to 
each job?—a task which the executive himself cannot perform. 
Such an assumption is not reasonable and the results certainly 
would not be consistent nor scientific nor equitable except by coin- 
cidence. But, nevertheless, it does seem to be the desire of some 
auditors that somebody start the charges on their way and they 
will be content to record whatever appears. This is particularly 
true for capital accounting. Auditors who will carefully scrutinize 
operating expense charges and demand that they be made cor- 
rectly are often willing to record diligently the most far-fetched 
guess on the proportioning of these “Overhead” charges. The 
reason for this is that some opinion is necessary in assigning these 
“Overhead” costs first to construction and operation and then to 
each job and each unit of plant covered by the job, and he has 
neither had the time nor the inclination to attempt to determine 
the limits of these opinions and confine them by establishing some 
logical method of accumulation and recording. 


Rate and Appraisal Engineer Can Substantiate 
Any Scientific Equitable Method of Assignation 


Your Chairman does not contend that opinion is entirely elim- 
inated in the method which, for example, he suggests, but is of 
the firm belief that there are some rules which are controlling and 
that they can be and should be ascertained and a method developed 
which embraces them. He does not believe that this is entirely 
the task of the auditor, but, on the contrary, believes that the 
auditor should seek all of the advice of those entitled by experience 
and training to express an opinion and possibly suggest a method. 
He suggests, for example, that the auditor consult with the ap- 
praisal or rate engineer as he should understand both the operat- 
ing and accounting side of the story and, therefore, be of con- 
siderable assistance in establishing some method which will elim- 
inate the necessity of someone, regardless of whether he is the 
auditor or the engineer, or the executive himself, injecting his 
opinion into the accumulation of “Overheads” each month. After 
he has sought out all such expert advice and has developed a 
method and it is possible to prove that the method is consistent, 
scientific and reasonable, then it is difficult te prove that the re- 
sults of such a method are wrong and unreasonable. But here 
again, even if the method is proved unreasonable or wrong, some 
determination can be and must be made by the critic as to the 
extent of the error. Thus the difference between any new method 
proposed and the one followed can be determined by comparison. 
The whole result cannot be subjected to the criticism that the 
utility did not experience any such “Overheads” and that the 
amounts that do show on the books are there by chance only. 

Such criticism would be justified where Overheads were accumu- 
lated on estimates made by different employees each month or even 
by one emplovee, unless such individuals all followed the same 
process of reasoning and instituted each month’s charges in exactly 
the same manner as the preceding months. Even if such consistency 
were possible the premise is entirely opinion. 

On the other hand, where a definite, reasonable, equitable method 
of accounting has been consistently followed the Rate and Ap- 
praisal Engineer can present the proof and defend the results ot 
the method in the same manner that he defends the Direct Costs, 
Operating Expenses, methods of operating, service conditions and 
other more difhcult points of question. Thus the burden of proof 
has not been shifted from the Engineer to Auditor. 


Strictly Opinion Evidence Is Unreliable at the Best 


Opinion evidence without any substantiating facts is being scru- 
tinized more carefully as the legal and engineering profession 
becomes acquainted with the vagaries of such appraisal methods, 

The unreliability of opinion evidence is very ably but briefly 
treated by the Interstate Commerce Commission in the Texas- 


September, 1928 


Midland Case (75 Interstate Com. Rep. 1). As to such evidence, 


the Commission said: 


“The unreliability of mere opinion evidence is well under- 
stood by all those who have ever had experience with it. An 
opinion is personal to the man who gives it. It depends upon 
his education, his mental habits, his present mental state. It 
is influenced by his environment, and often controlled by the 
objective point which he desires to reach. The same man 
may hold different opinions upon the same subject at dif- 
ferent times.” 


This condition has been recognized in some of the more recent 
Court decisions and it is apparent that the engineering and legal 
fraternity is becoming educated to the fact that if opinion cannot 
be eliminated entirely in attempting to establish the value of physi- 
cal properties, it can be restricted by determining its maximum and 
minimum limits. 


Appraisal Engineers Usually Intend to Include 
Approximately the Same Items in General Costs 


The items which are usually included (there are exceptions) in 
an appraisal engineer’s estimate of General Costs are administra- 
tion, engineering and superintendence, legal expenses, injuries and 
damages and taxes during construction. These items are expressed 
usually as one sum and as a percentage of the total of all other 
costs. Interest during construction is sometimes included as part 
of these General Costs and sometimes as a separate item and is 
generally applied as a percentage on the total of the accumulated 
costs including administration and the other items of General Costs 
just mentioned. 


It Is Believed There Are Two Classes of Such General Costs 


Your Chairman believes that such General Costs are of two 
distinct, different classes and that they require different treatment 
on the capital records of the company. He beleives that the first 
class is that which occurs generally prior to the starting of a 
project, which, in general, covers the planning and the general 
laying-out of the entire project. He believes that this class of 
charge should remain as a part of the project undisturbed during 
its entire life and only in the event that the project is abandoned 
in part or in total as a project should any or all of these charges 
ever be retired. This class of General Costs does not include such 
items as are included in Organization Cost or the Cost of Financ- 
ing, which cover the expenses of organizing the utility and acquir- 
ing the necessary finances. These charges or costs are to the entire 
utility what the first class of General Costs are to the individual 
project. Therefore, he has called this first class of General Costs, 
General Project Costs. 

The second class of General Costs that the appraisal engineer 
usually includes in the one percentage are those that occur during 
the construction of the project and which recur at the time of each 
replacement or addition to the plant. These costs your Chairman 
has called General Construction Costs. He has not called them 
Undistributed Costs because this would be a misnomer. He pro- 
poses that these costs be proportionately assigned to each unit or 
plant, therefore they are distributed. In the case where the execu- 
tive organization of the utility covers construction as well as opera- 
tion, this second class of General Costs should accumulate as the 
result of apportioning to construction on some equitable basis part 
of the salaries and expenses of the fixed operating organization 
of executives, engineers, superintendents and others. Of course, 
where the construction work is the initial construction of the utility 
(before operations commence) then the entire Overhead organiza- 
tion would be assignable to General Construction Costs. 


General Project Costs Would Probably Be Larger and 
More Prevalent for the Gas Manufacturing Plant 


The General Project Costs on artificial gas properties are more 
excessive for work done in connection. with gas manufacturing 
plant design, than for work done in connection with pipe line 
construction. These costs for gas plant design would cover the 
time of the executives spent in discussions and in arriving at 
decisions to investigate the possibility of erecting a gas manufac- 
turing plant, the engineer’s studies of the load characteristics of 
the system for determining the size of the plant, the choosing of a 
site, the study of the kind and source of gas manufacturing mate- 
rial, the choosing and designing of the generators, boilers, purifi- 
cation apparatus and other items of plant equipment, the survey- 
ing of the site, the design of structures, the laying out of the piping, 
the choosing of the types of holders, the submitting for manage- 
ment approval the final design and the negotiating for the con- 
tracts. In addition, there probably would be some legal services 
and if there were injuries and damages during this period, they 
also would be included as part of the General Project Costs. 
Interest on all these General Project Costs until the plant became 
operative would be a legitimate addition to the final cost. 
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General Construction Costs Would Recur with Each Addition 
and Change to Gas Manufacturing Plants 


General Construction Costs in this particular example, would in- 
clude the supervising of the erection of the plant and the testing 
and putting into operation all of the operating units. Such costs 
in general would recur with each new generator, boiler and auxil- 
lary piece of equipment or structure added in the future, although 
further designing might not be necessary. Therefore, if an orig- 
inal generator was replaced, the original General Construction 
Costs would be retired with the abandonment of the old generator 
and the new General Construction Costs prevailing at the time of 
the installation, in addition to the then prevailing direct and in- 
direct base costs, would be written into the capital record. 


Line of Demarcation Between General Project Costs 
and General Construction Costs Must Be Established 

The General Project Costs in the foregoing example would, of 
course, be undisturbed. It probably would be possible to point out 
some engineering and superintendence occurring during the erec- 
tion period of the original plant which could be designated as 
General Project Costs, rather than General Construction Costs. 
However, the line of demarcation must be established, which. of 
course, would be and could be determined by the executives and 
engineers in charge of the job at the time of construction. The 
foregoing are examples of what this line might be. 

For pipe line construction in an artificial] system, the General 
Projects Costs might occur for the original planning and laying out 
of the distribution system: and any transmission lines. However, 
after the property had become operative, main extensions, laying 
of services and meter settings would be occurring continually as 
the community grew and these additions to plant would be super- 
vised by the utility’s fixed organization. It can be seen that, here 
again, as retirements were made, the General Construction Costs 
would be retired but the General Project Costs would remain un- 
disturbed. It is possibie that for these units of property that where 
a wholesale extension was to be made into some new territory, 
General Project Costs might occur, even though the utility was an 
operating property. Such probably would be a rare condition. 
It is evident that as the distribution svstem was extended and the 
capital increased as a result, the percentage relation of General 
Project Costs to the total costs would of course steadily decrease. 


General Project Costs More Important on Natural Gas 
Properties Than on Artificial Gas Properties 

General Project Costs probably would be greater in size and 
therefore would occur more often in natural gas properties than in 
artificial gas properties. For example, such costs would occur for 
the compressor station design, gathering system layout and trans- 
mission lines reconnaissance, survey and design in every new gas 
field entered by the utility. 


General Construction Costs Occur in Same Manner 
for Natural Gas as for Manufactured Gas Properties 
General Construction Costs would occur during the construc- 
tion of the first plant and would recur with each additional ex- 
tension of the compressor station and with each additional pipe 
line laid from the field. However, General Project Costs prob- 
ably would not recur with these extensions of the original project. 
If some of the compressors were replaced, then, here again, the 
original General Construction Cost would be retired proportion- 
ately, and the new General Construction Costs prevailing at the 
time of the new installation would be written in. 


General Project Costs and General Construction Costs 
Should Be Separately Recorded on Books 

If these are the true conditions, then it appears that General 
Project Costs and General Construction Costs should be recorded 
separately, either in the primary capital account together with the 
other costs, or in the General Capital Accounts, such as are pro- 
vided for in the classification of accounts. If they are carried in 
the latter group of General Capital Accounts, they should be so 
carried that they can be identified with each unit of plant. As 
explained, General Projects Costs would probably be considerably 
greater for the artificial gas manufacturing plant than for the 


distribution system. Therefore, to express them as a percent of 
the entire property, regardless of the nature of the units of plant, 
would obviously be to cause incorrect future accounting. This, 


however, could not be avoided if these costs were carried in total 
and were not ear-marked so that they could be identified with the 
respective project groups of plant which they covered. It is not 
only important that General Project Costs be recorded separately, 
but it is equally important that the General Construction Costs 
be recorded separately. 

It is evident that the method of charging and accumulating Gen- 
eral Construction Costs of course, will atfect the manner in which 
they are recorded on the books and in which they will be con- 
sidered in making future retirements. For example, if the General 
Construction Costs, which are the construction part of Overheads 
(see definitions), are distributed to construction on the basis of 
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direct labor, it is evident that the total amount of General Con- 
struction Costs in each capital account group will be different by 
the percentage which labor bears to the total costs. Considera- 
tion must be given to this condition in making retirements. 


Line of Demarcation Between General Costs and 
Direct and Indirect Base Costs Must Be Established 


In setting up capital records for a utility, it is not only important 
that the General Project Costs and General Construction Costs be 
identified with the units of plant, but it is equally important that 
the other kinds of cost, direct and indirect base casts, should be 
so recorded that they can be separately identified. This is neces- 
sary because of retirements and it is axiomatic that capital records 
are no better than the retirements made to them. If retirements 
can be made then the additions to the record must necessarily have 
been adequate. As will be seen by the followirg examples, the 
different kinds of cost require different treatment at the time of 
making retirements. For example, if an entire project, such as 
the gas generating plant, should be abandoned, obviously all the 
costs of every nature which would be identified with the plant 
would be proportionately retired, with the exception of Organiza- 
tion Cost and the Cost of Financing. ‘These costs are applicable 
against the entire utility and would, therefore, remain until the 
utility disappeared. However, if only the old generators were 
replaced with larger generators, then the direct base costs, in- 
direct base costs and General Construction Costs identifiable with 
these units would be retired. The General Project Costs, in this 
case, for the entire plant, would remain undisturbed. On _ the 
other hand, if a 6-inch centrifugal water pump installed in 1913, 
for example, was replaced with the same size and type of pump 
in 1927, the utility probably would retire the material cost of the 
old pump and capitalize the material cost of the new. An ad- 
justment might be made for the labor only, or the entire labor 
charge due to the change, together with the balance of any costs 
that might accumulate, could be charged to maintenance. As to 
whether an attempt would be made to determine whether the 
original labor should be adjusted would depend, first upon the 
work order record as to whether it showed this segregation and, 
second, upon the decision of the management (auditor) whether 
this pump was of sufhcient importance to warrant the making of 
an estimate if the work order did not show such detail. How- 
ever, if the runner in the old pump, for example, was replaced 
in time by a new runner, the entire transaction, despite the pos- 
sible increase in the material cost of the new runner, could be 
charged entirely to maintenance. In this last instance, all costs as 
shown for the particular pump on the books would probably re- 
main unchanged. However, if an adjustment was made for the 
change in material cost (for example, then the Supply Expense 
would have to be adjusted inasmuch as it is a percentage of the 
cost of material. The method of treatment would, of course, de- 
pend upon the utility’s policy in accounting for retirements. 

From the foregoing few examples it is evident that if estimates 
were to be avoided (or limited) it is equally desirable that the 
kinds of costs be ascertainable as well as being able to identify 
the total costs with the units of plant. Therefore, in determining 
what shall be considered as General Construction Costs and Gen- 
eral Project Costs, it is essential that the line of demarcation be- 
tween these costs and the Direct and Indirect Costs be established. 


Tables Set Forth Proposed Method of Accounting 
For General Costs Based on Certain Conditions 


In attempting to outline the proposed method, your Chairman 
has compiled some tables which show: Table No. 1—Job Costs 
and Where They Originate on an Operating Utility; Table No. 2— 
What is Included in Various Sources of Job Costs as Shown on 
Table No. 1; Table No. 3—An Example of How Different Kinds 
of Costs Might Appear on a Work Order Analysis; Table No. 4— 
How the Costs Might Appear on a Capital Ledger, and Table 
No. 5—A Brief Outline Showing the Status of All General Costs. 

Considerable discussion could be included here on each one of 
the five tables, but it is believed that they are sufficiently clear 
and probably will tell the story better than a word picture. 
Therefore, they are left to stand upon their own merit. 

However, in inspecting these tables and reviewing the discus- 
sion which has been set forth in the foregoing paragraphs, the 
following conditions must be remembered, as the theory which is 
involved is based upon these conditions: 

That General Costs and General Project Costs do exist in the 
erection of plant, and therefore, are as much a part of the cost 
of the property as the Direct Labor. 

That General Construction Costs exist not only for the original 
construction, but occur during all subsequent extensions of plant 
after the property becomes an operating utility. 

That the size of the operating organization of executives, engi- 
neers, superintendents, attorneys, agents and others is affected by 
the amount of construction as well as by the amount of operations. 

That due to the fact that such members of the utility’s organiza- 
tion perform such multifarious duties in connection with construc- 
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tion and operation, they cannot equitably charge their time to oper- 
ation and construction. 

That they should not be requested to do so. 

That these costs are an important part of the cost of the plant 
and are worthy of separate consideration. 

That after such consideration it is believed that the size of this 
part of the organization is reflected by the size of the direct labor 
organization and, therefore, there is some definite relation between 
the two, thus supplying a basis upon which to apportion “Over- 
heads” between operation and construction. 


The Most Important Criticism of the Theory of Overhead 
Distribution Applies to Other Accepted Distributions 


This theory of distributing Overheads on the basis of Direct 
Labor has been criticised by the general statement that the re- 
sults do not reflect the time and expenses at the time that they are 
actually spent. For example, it is contended that they do not 
reflect the condition that at the start of a job considerable time 
and expemse is incurred by the management in planning and 
watching the preliminary work and as the job progresses and the 
plant takes on its final shape the amount of such expenses rapidly 
diminishes. This is probably the actual condition. Of course 
the amount of time spent, prior to the construction of a gas plant, 
which is devoted to the consideration as to whether to build the 
plant and if it is to be built, what size it shall be and all other 
phases of the planning and designing, are, as has been explained, 
General Project Costs. It is probably true, however, that as the 
work nears completion, the amount of time spent and the expenses 
incurred by the management are probably less in proportion than 
at the start of the job. However, the theory is that the size of 
the direct labor organization affects the size of the “Overhead” 
organization, and with limitations, the size of the “Overhead” 
organization varies with the direct labor organization. 

Whether this is or is not a constant ratio under extreme con- 
ditions, it is true that for every dollar of direct labor there is 
represented some portion of the foreman’s time, and in the fore- 
man’s time, some portion of the superintendent’s time, and in the 
superintendent’s time some portion of the general superintendent’s 
time, and so on up the line until the line of supervision reaches the 
president and directors. ‘This condition seems to be very easy to 
demonstrate and it does appear that the theory is not a far-fetched 
one. 

As to whether the final results are absolutely correct is a mat- 
ter for which we have no measuring stick to test them. If we 
had the absolute, correct results, there would be no need for pro- 
ration and as has been explained if it were possible for everyone 
in the utility to make out a daily time sheet and accurately, or 
even equitably, distribute their time, there would be no such thing 
as “Overhead” costs. 

The general criticism, that the results do not give an absolutely 
correct answer, can be made of any costs that are prorated or 
distributed. For example, it seems to be the custom in practically 
every utility to dispose of stores expense (Supply Expense) as a 
percent of the cost of material passing through stores. This 
method of distribution has been handled in this manner for so 
long that criticism seldom appears. However, it is easy to con- 
jure up conditions where the distribution results in apparent in- 
equalities. Take the example of a 6” brass valve and a 6” cast 
iron valve, both having the same specifications except for the fact 
that they are made from two different metals. The 6” brass valve 
costs considerably more than the 6” cast iron valve; however, the 
supply expense is applied uniformly to valves and fittings. The 
result, therefore, is that more supply expense is added to the brass 
valve than to the cast iron valve. Nevertheless, when the month’s 
distribution has been made and Supply Expense has been cleared 
out, it is found that the stores expense has been equitably dis- 
tributed. Many of the utilities distribute (or prorate) their tool 
expense and examples of inequalities can be shown for this ex- 
pense. Yet, these methods of disposing of these expenses are 
used and give equitable results. The reasoning is sound and such 
methods are based on reason. Furthermore, any other method 
would be a substitute; therefore, there can be no destructive criti- 
cism. 

TABLE NO. 1 

JOB COSTS AND WHERE THEY ORIGINATE ON AN _ 
OPERATING UTILITY 

How Job Costs Are Job Costs as Accumu- 


Charged to the Job lated on Work Order 
Ledger 


Where Job Costs 


Originate 


Payroll—Time Sheets Journal Vouchers— 
distributing payroll 
charges for job 
foremen and subor- Direct Labor (Time 
dinates. charged to Predeter- 
Accounts Payc ble Cash Vouchers— _ mined plant units of 
distributing con-_ job). 
tract labor. 


September, 1928 


Where Job Costs 
Originate 


How Job Costs Are 
Charged to the Job 


Job Costs as Accumu- 
lated on Work Order 
Ledger 


el 


Stores 


Accounts Payable 


Journal Voucher— 
distributing Stores 
Issues. 

Cash Vouchers—dis- 
tributing direct pur- 
chases. 


Direct Material 
(Charged by prede- 
termined plant units 
of job). 


Supply Expense 
Clearing Account 


Journal Vouchers— 

distributing Supply 
Expense Clearing 
Account on percent- 
age of material is- 
sued from stores. 


Supply Expense 
(Distributed at com- 
pletion of job on 
basis of material.) 


Tool Expense 
Clearing Account 


Construction Equtp- 
ment 
Clearing Accounts 


Journal Vouchers— 
distributing Tool 
Expense Clearing 
Account on a basis 
of direct labor. 


Journal Vouchers— 
distributing Con- 
struction Equipment 
Clearing Accounts 
on an hourly use 
basis. 


Tool Expense 


(Distributed at com- 
pletion of job, to ma- 
jor units installed 
on the job as a per- 
centage of direct 
labor in each unit. ) 


Payrolls— 


Stores— 


Accounts Payable— 


Auto Expense 
Clearing Account 


Journal Vouchers— 
distributing payroll 
charges. 

Journal Vouchers— 
distributing Stores 
Issues. 

Cash Vouchers—dis- 
tributing direct 
purchases. 

Journal Vouchers— 
distributing Auto 
Expense Clearing 
Account on a mile- 
age basis. 


Labor Expense 
(Distributed at com- 
pletion of job on 
same basis as Tool 
Expense). 


Auto Expense 
Clearing Accounts 


Accounts Payable 


Journal Vouchers— 
distributing Auto 
Expense Clearing 
Account on a mile- 
age basis. 

Cash Vouchers—dis- 
tributing purchas- 
ed haulage. 


Haulage 

( Distribution 
same as Tool 
pense. ) 


the 


Stores 


Accounts Payable 


Journal Vouchers— 
distributing Stores 
Issues. 


Cash Vouchers— 
distributing direct 
purchases. 


Misc. Installing Ma- 
terial 

(Distribution at end 
of job to major units 
as a percentage of 
direct material.) 


Stores 


Accounts Payable 


Journal Vouchers— 


distributing Stores. 


Issues. 

Cash Vouchers— 
distributing direct 
purchases, 


Mise. 
pense 
(Distributed at end 
of job to major units 
as a percentage of 
direct material.) 


Installing Ex- 


Overhead 
Clearing Accounts 


Journal Vouchers— 
distributing Over- 
head Clearing Ac- 
counts. 


General Construction 
Costs 

(Distribution same 
as Tool Expense.) 


Interest During Con- 
struction 

(Computed on total 
exciusive of General 
Project Costs). 


ee 


Ex- 


Accounts Payable 


Where Job Costs Hlow Job Costs Are Joh Costs as Accumu- 
Originate 
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lated on Work Order 
Ledger 


Charged to the Job 


Cash Vouchers—dis- General Project Costs 
tributingoutside (Carried as_ separ- 
Engineering and _ ate costs for all 
Superintendence for units in Project 
project planning Group). 
and laying out, also 
Injuries and Dam- ‘ 
ages and Legal Ex- 
penditures during 
Project Planning 
Period; or 

Journal Vouchers— 
distributing com- 
pany organization 
time and expenses 
for same items. 


Interest on General 
Project Costs 
(Computed ). 


A ote. 


If general project planning and layout is done by company organization, 


then Construction Accounting Engineer will have to obtain guess from engineers 
as to amount of time spent. 


TABLE NO. 2 


WHAT IS INCLUDED IN VARIOUS SOURCES OF JOB 


COSTS SHOWN 


JOB COSTS 
Direct Labor 


Direct Mater- 


ial 


Supply Expense 


Tool Expense 


ON TABLE NO. 1 

SOURCE 

Payrolls—This includes the time of the job fore- 
and his subordinates charged to each major unit of 
the job (generators, boilers, exhausters) day by 
day. 

Accounts Payable—This includes the amounts paid 
contractors for labor of foreman and subordinates 
segregated by units of plant. 

How charged to work order: Payroll through 
journal voucher from time distribution summary of 
employees’ daily time sheets; Contract labor 
through cash vouchers by segregation supplied by 
contractor to major units of plant. 

How distributed on job to units of plant: ‘Time 
sheets are made out by job sub-accounts corre- 
sponding to major units of plant. 

Stores—This includes the pipe valves, fittings, 
gauges and any other identifiable units of mater- 
ial as charged from stores and supplies. 

Accounts Payable—This includes the manufactur- 
er’s price, together with freight, on generators, 
boilers, purifiers, pipe, cement, meters and any 
other identifiable unit delivered direct to the job. 
How charged to work order: Stores. charged 
through journal voucher from summary of stores 
issues. Direct purchases charged through cash 
voucher from dealer’s invoice on which is inserted 
job number and subdivision. 

How distributed on job to units of plant: All 
charges to job kept by sub-accounts (see direct 
labor) and material charges made accordingly. 
Clearing Account—Includes salaries and expenses 
of General Storekeeper, storekeepers, ofhce em- 
ployees, storeroom clerks and laborers, stores ac- 
countant and assistants, cost of stationery, water, 
electricity, gas and rent, if any. 

How charged to work order: Through journal 
vouchers to job as percentage of stores issued to 
work orders. 

One Year’s Stores Expense 


Pencentage determined = 
One Year's Issues 
More than one percentage may be used on differ- 
ent kinds of material if they more truly represent 
the expense involved for the particular type of 
material. 
How distributed on job to units of plant: Follows 
material to the sub-accounts (see direct labor). 


Clearing Account Portable Hand Tools—Includes 
the total cost of all “Small” Tools, the estimated 
depreciation of “Large” Tools and cost of repairs 
to small and large tools. 
How charged to work Through 


order: journal 
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JOB COSTS 


Labor Expense 
and Construc- 
tion Tempor- 


ary Work 


Haulage 


Miscellaneous 
Installing 
Material 


Misce.laneous 
Installing 
Expense 


SOURCE 
vouchers to job as percentage of cost of direct 


labor. 
One Year’s Experience 


Percentage determined = 
One Year’s Direct Labor 


To Work Orders and 
Certain Maintenance and 
Operating Accounts. 


The operating and maintenance accounts to which 
tool expense is distributed are determined by de- 
ciding which accounts tools are used in perform- 
ing work. 

How distributed on job to units of plant: 
pressed as percentage of direct labor and 
charged to sub-accounts (See direct labor). 


Ex- 
thus 


Payrolls, Accounts Payable, Stores and Auto Ex- 
pense Clearing Account—This inciudes the expense 
accounts of the job foreman and subordinates, the 
auto mileage charges of these men when they are 
compensated for the use of their own cars, the auto 
expense of transporting these men to and from and 
about the job, the erection, maintenance and dis- 
mantling of temporary buildings for material 
sheds, field ofhces, bunk houses, cook houses and 
stables, the cost of equipping and operating these 
buildings, the cost during the progress of the job 
of water, heat, light, watchman and water boys, 
the cost of job temporary retaining walls, roads, 
walks, bridges and the cost of safety work such as 
danger signs and blockades. 

How charged to work order: See Direct Labor— 
Payrolls, Direct Material—Accounts payable and 
Stores, Auto Expenses—See Haulage—Auto Ex- 
pense. 

How distributed on job to units of plant; 
pressed as percentage of direct labor and 
charged to sub-accounts (see direct labor). 


Ex- 
thus 


Auto Expense Clearing Account—This includes 
gasoline, oil, tires, tire repairs, labor of repairing, 
repair parts and other materials used in main- 
tenance, insurance, depreciation and the cost of 
operating and maintaining the garage. 
How charged to work order: Through 
voucher from mileage distribution sheets. 
Accounts Payable—This includes “foreign” truck- 
ing charges which may or may not be contracted 
for. 

How charged to work order: “Through cash vouch- 
er from vendor’s invoice. 

How distributed on job to units of plant: 
pressed as percentage of direct labor and 
charged to sub-accounts (see direct labor). 


journal 


Ex- 
thus 


Stores and Accounts Payable—This includes mis- 
cellaneous material, the identity of which is lost 
in the erection of the properties, such as alcohol, 
anchors (lead), babbit, belt cement, belt dressing, 
brads, brazing compound, burlap, chalk, cleats, 
coal, copper sulphate, emery cloth, felt, fire wood. 
fuses, glue, hair, hasps, locks, jute, lacings, lead, 
lifts, lime, lugs, nails, paste (key), rags, resin, 
sawdust, sizing, sulphur, tape, umber, vaseline, 
waste, white lead, yarn and approximately 225 
other similar items. 

How charged to work orders: See direct material. 
How distributed on job to units of plant: Ex- 
pressed as percentage of direct material and thus 
charged to sub-accounts (See direct labor). 


Accounts Payable and any other direct primary 
source—This includes all charges to the job which 
increase the price of material over the original in- 
voice price after it reaches the job, but which do 
not appear on the vendor’s invoice charges for re- 
pairs to roads fences where such charges are not 
the results of litigation, the cost of constructing 
permanent roads, trails, bridges, water lines, etc., 
necessary for the operation of the plant, but where 
such items are not the property of the utility, and 
other similar costs. Examples of such items of 
costs: machine shop charges for extra work done 
in drilling off-set holes in flanges, labor and ma- 
terial for repairing fences, labor and material for 
building a bridge across a ravine for access to a 


JOB COSTS 


General Con- 
struction Costs 


Interest 
During 


Construction 


General 
Project Costs 


WESTERN GAS 


SOURCE 

plant, charges of county for road inspector’s time, 
charges by railroad for their inspector’s time, cost 
of surety bonds. 

How charged to work orders: Same as for other 
costs where they originate from primary sources. 
How distributed on job to units of plant: Ex- 
pressed as percentage of direct labor and thus 
charged to sub-accounts (see direct labor). 


Overhead Clearing Accounts—Includes Clearing 
Accounts for Pay and Expenses of General Ofhcers, 
Pay and Expenses of General Office Employees, 
General Office Supplies, Building Expenses, Legal 
Expenses, Engineering Expense, Superintendence 
and Injuries and Damages. Assumes that all em- 
ployees are employed on both construction and 
operation. If employees supervise operations only, 
then their time and expenses would be so charged. 
If, for example, there was a Superintendent of 
Distribution and Transmission Construction and 
Maintenance, his time and expenses would accord 
ingly be distributed to all work orders as a per- 
centage of Direct Labor. The employees included 
in the various accounts are best shown in the at- 
tached organization chart. 

How charged to work order: Through journal 
voucher to job as percentage of direct labor. 

One Year’s Expenses 
(or more) 


Percentage determined = 

Year, or more, of 
Direct Labor to Work 
Orders, Operating and 
Maintenance accounts, 
not including clearing ac- 
counts. 

This distribution to be made monthly with an in- 

spection of the remaining balances at specified 

periods for purposes of adjusting them to accom- 

plish complete clearings. 

How distributed on job to units of plant: 

pressed as a percentage of direct labor and thus 

charged to sub-accounts (see direct labor). 


One 


Ex- 


According to best method; a common practice is 
to compute Interest at the completion of the job on 


all other costs, including General Construction 
Costs. 

How distributed on job to units of plant: Com- 
puted uniformly on the total costs of completed 


units and therefore associated by units. 


Accounts Payable—Payrolls—Where an engineer- 
ing firm had been employed to plan and design a 
manufacturing plant, distribution or transmission 
system, the entire fee would be chargeable to Gen- 
eral Project Costs or where a similar staff had 
been placed on the utility’s payroll, their time and 
expenses would likewise be chargeable to General 
Project Costs. Where the regular organization 
performs the same task, then it would be necessary 
for them to instruct the Auditor to set aside part 
of their time as being chargeable to the particular 
project. This, of course, would reduce the amount 
chargeable to Overheads. 
How distributed to units of plant: Set up either 
in general account properly labeled as to project 
covered or proportionately record in primary ac- 
counts affected as a separate item. 

Project Costs 

Interest 
This would be computed at completion of job on 
the General Project Costs and set aside in the 
same manner as General Project Costs. 


TABLE NO. 3 


EXAMPLE OF HOW DIFFERENT KINDS OF COSTS MIGHT 
APPEAR ON A WORK ORDER ANALYSIS 


How these units might appear on a work order analysis at com- 
pletion—For example, amongst other units covered by the work 
order, there might appear: 
1-14’-0” Inside Diameter 28-0” height steel plate generator with 
conical top, concrete foundation, complete with stee] stack, circu- 
lar runway, steel platform, pipe guard-railing, nozzles and fire 


brick lining. 


September, 1928 


Direct Base Costs 
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General Costs 


Direct Material...................... $14,750.00 General Construction 
iow tales  —_ a $2,400.00 Costs=65% of Labor............ $1,560.00 
| Sub-Total =  _......................... $19,932.50 
Indirect Base Costs Interest ~<a Construc- 
Tool Expense.............. ge AISA ti a 120.00 eee 7h sce sa 597.98 
ESTE | RES Rae 264.00 oe a 
Labor Expense 15% 360.00 (Prorated to unit on basis 
% ~ ae lligeoenttgaiae + Pompe cama : labor) 45% ..... 1,080.00 
Misc. Inst. Exp........... ng a 36.00 Sila cial aia eee 
Misc. Inst. Mat........... 1% en Eas See ™ “ seat yo ai Pees 64.80 
S a % 0 FR a Bi so 7 ‘ 
as Sap aha — TOTAL GENERAL COSTS $ 3,302.78 
TOTAL COST of 14 dia.x28’ 
TOTAL BASE COSTS........ $15,192.50 $3,180.00 $18,372.50 Height Oil Gas Generator $21,675.28 
| 
TABLE NO. 4 | 
HOW THE COSTS MIGHT APPEAR ON A CAPITAL LEDGER» | 
— a —_— —— — ; 
| Account 314. Gas Production Equipment— 1 Generators Location—Plant No. 1 
| General Jucerest General Project 
| Equipment Base Construction During Project Costs TOTAL 
| Reference W. O. Number Description Number Costs Costs Construction Costs _Interest C ‘OST. 
| 1915 
| J. V. 12/4 G. W. O. 7436 = 1-14’-” Inside Diameter 
| x28’-0” Height, steel plate 
generator with conical 
top, concrete foundation, 
complete with steel stack, 
circular runway, _ steel 
platform, pipe guard-rail- 
ing, nozzles and fire brick 
lining. E. 20 $18,372.50 $1,560.00 $597.98 $1,080.00 $64.80 $21,675.28 
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TABLE NO. 5 


A BRIEF OUTLINE SHOWING THE STATUS OF ALL GENERAL COSTS Me 

Cost Assignable To When Retired How Recorded y's 

Assignable Against the Utility To be Retired When Utility To be Recorded in Separate Ac- 
Disappears count 

Assignable Against the Utility To be Retired When Utility To be Recorded in Separate Ac- 
Disappears count 

Assignable Against the Var- To be Retired When Project To be Recorded Separately and 

ious Main Projects of Plant Group is Abandoned in Proportionately in Each Account 

Part or in Total of Project Group (or in a Gen- 

eral Account by same Groups). 

Assignable Against the Vari- To be Retired When Project To be Recorded Separately and 

ous Main Projects of Plant Group is Abandoned in Proportionately in Each Account | 

Part or in Total of Project Group (or in a Gen- | 

eral Account by same Groups). | 

Assignable to the Individual To be Retired With Each To be Recorded in Each Primary | 

Units of Plant Retirement of Property Account as Accumulated | 

Assignable to the Individual To be Retired With Each To be Recorded Separately (from | 

Units of Plant Retirement of Property other General Construction 


Organization Expense 


Cost of Financing 


General Project Costs 


Project Costs Interest 


General Construction Costs 


Interest During Construction 


Costs) and in primary Account | 
as Computed | 


SOME RECENT CASES WHERE “OVERHEADS” HAVE 
BEEN CRITICALLY DISCUSSED 

“Hearing held before United States District Court, Eastern Dis- 
trict of New York—New York and Richmond Gas Company, 
Plaintiff, v. Albert Ottinger, as Attorney-General of the State of 
New York, et al. 

Opinion and report of Honorable Appleton L. Clark, Special 
Master. Opinion and report of Special Master filed July 3, 1925. 


“This leaves for consideration undistributed structural costs which 
the plaintiff claims amounts to the sum of $1,114,814.00. This 
amount was estimated by Colonel Miller and rested largely upon 
his opinion as an expert in the light of his experience and quali- 
fications, but was not charged to specific accounts in the plaintiff’s 
books or sustained by any mathematical calculation of the ex- 
penditures comprising that amount. While it is probably not 
essential to establish the fact that the plaintiff itself expended such 
an amount and charged it to capital, for, as I understand it, the 
undistributed structural costs represent costs which would normally 
be incurred in the creation of a plant and physical property simi- 
lar in all respects to those of the plaintiff, nevertheless I feel that, 
in an action such as this, instituted to determine the confiscatory 
effect of certain statutes, it is desirable, within reason, possibly to 
understate rather than overstate the element of value described in 
the proofs in this case as undistributed structural costs. 

“Taking into consideration the range of percentages which have 
been allowed for this item in the various cases cited in the briefs 
of the parties, in view of all the probative evidence before me I 
have concluded to fix and do hereby fix as a proper allowance for 
such undistributed structural costs the sum of $700,000.00.” 


“Court Opinions. Hearing held before Monroe County (N. Y.) 
Supreme Court. City of Rochester v. New York State Railway, 
June 8, 1926. 

“The complaint further alleges that the appraisers arbitrarily 
added 15 per cent for preliminary expenses, engineering, legal 
expenses, taxes, and interest during construction without deter- 
mining what amount had actually been expended. It was probably 
impracticable for the appraisers to determine the actual amount 
expended under these heads in the organization and development 
of the system of street railways in Rochester, but this difficulty 
does not debar the plaintiff from endeavoring to show upon the 
trial that this amount is an excessive allowance to make for pre- 
liminary expenditures. It seems to be the rule that some allowance 
under this head should be made, but the pleadings raise a ques- 
tion, at least, as to the reasonableness of the percentage of 
deduction.” 

“Court Opinions. Hearing held before United States District 
Court (S. D. W. Va.). Untted Fuel Gas Company v. Public 
Service Commission of West Virginia, et al. May 10, 1926. 

“We are persuaded that it is almost altogether due to the lib- 
erality with which the witnesses estimate the outlay which in 
reproduction would be made for direct and for general overheads. 
The latter alone are figured at $7,063,311. There is no possible 
question that in almost all of these rate cases the overhead charges 
included in the estimated cost of reproduction greatly exceed any 
sum that the utility actually paid out for such purposes. A large 
and widely distributed plant is ordinarily a growth extending over 
many years. Its property is managed by its officers, and its con- 
struction is financed in installments. The large overheads esti- 
mated by the experts are simply not incurred. The plaintiff's 
expert based his calculation concerning them largely upon the 
experience he had in the erection of other plants, especially one in 


Alberta, Canada. He apparently ignored the history of the con- 
struction of the plaintiff’s, about which he was testifying, for it is 
certain that no such expenditures for overheads were in fact found 
necessary by it. The writer of this opinion had on another occa- 
sion to give some consideration to the great discrepancy there 
almost always is between what the experts, in making up a repro- 
duction cost, estimate must be expended for overheads and the 
sums the particular utility actually laid out for such purposes.” 


W est Virginia Public Service Commission—Re Clarksburg Light & 
Heat Company, December 23rd, 1927: General Overheads. 


“The engineer for the protestants has added to cost of labor and 
material and direct overheads $461,646.78 for general overheads 
and going value... . 

“The statement is made that ‘these overhead charges are un- 
avoidable in the construction of a property of this nature and are 
as directly a part of its costs as are materials and construction 
labor.’ 

“Certainly some expenses are incurred in the actual building of 
a gas plant aside from the cost of labor, material, and the over- 
heads. (1) purchasing materials, (2) warehousing, (3) omis- 
sions and contingencies, (6) loss and waste of fittings, (7) omis- 
sions and contingencies, (8) supervision, (9) field accounting, 
(10) use and loss of tools, (11) insurance, and (12) omissions and 
contingencies, which have already been provided for in these esti- 
mates, as appears from the tabulations heretofore given. Reason- 
able sums should be estimated for these additional expense in the 
theoretical rebuilding of the respondent’s plant. The sums set out 
by the engineers are mere speculation and they appear to be un- 
reasonable in view of allowances already made. 

“It is one of the vices of the reproduction-new-less-depreciation 
theory of valuation that gentlemen indulge their imaginations too 
freely in testifying to estimates of cost. This Commission has ex- 
pressed a settled conviction on that point. 

“If reproduction cost estimates are to be of value in rate mak- 
ing they must be shorn of many of their fanciful and unreal ele- 
ments, including unreasonable costs for overheads, unusual esti- 
mates for labor and material and numerous other theoretical esti- 
mates that exceed the actual cost of constructing the plant, and are 
not in accord with modern commercial and industrial practices. 
The well managed modern utility invests its capital with rigid 
economy and at conservative costs. Why should not estimates of 
reproduction costs be made accordingly?’ 

“Let the application of the proposed treatment of theoretical 
overhead costs be illustrated by reference to the last analysis of 
costs on another page, that of 149,646 feet of 6-inch pipe: 

Cost Overheads T otal 
in place and direct 
overheads 
Engineering 
supervision 
Administration 
Interest 
Preconstruction 


$140,772.00 $ 7,602.00 $148,374.00 


7,418.70 
2,967.48 
8,902.44 


7,418.70 
2,967.48 
8,902.44 


2,967.48 
1,483.74 
1,483.74 
5,934.96 


2,967.48 
1,483.74 
1,483.74 
5,934.96 


Legal expense 
Insurance and taxes 1% 
Cost of financing.... 4% 


$140,772.00 $38,760.54 $179,532.54 
17,953.25 17,953.25 


Grand Totai.... $140,772.00 $56,713.79 $197,485.79 
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“Men engaged in the public service natural gas business in 
West Virginia do not expend $38,760.54 to install a pipe line cost- 
ing $140,772 for material and labor. Nor may an estimate of the 
value of such property be enhanced to $197,485.79 without the 
most convincing proof. 


“A total overhead cost of 74% per cent may be estimated on all 
the physical plant, in addition to the liberal direct overheads in- 
cluded in the adjusted appraisal, except on rights of way.” 


PART III ANSWERS TO QUESTIONNAIRE 


There are five members of the committee in addition to the 
Chairman. Their replies are shown in the same order after each 
question, each company being designated by a number. It will be 
observed that there are two sets of replies for Company Number 1, 
which are labeled 1A and 1B. This was due to receiving a second 
set of replies from an additional member of this company. This 
man was included because the Chairman wished this committee to 
benefit by his long experience in appraisal work. The Chairman’s 
replies to the questions are omitted because he has fully expressed 
himself in the proposed method, shown in Part II, which he sub- 
mitted for committee discussion and which is necessarily a part of 
this report. 


Questionnaire and Replies: 


1. Q. Do you belteve that General Construction Costs are of 
sufficient importance to warrant separate consideration on the 
book records? 


Company 14.—A. I presume you mean, do we consider General 
Office-General Construction Costs of sufficient importance to reflect 
in the primary accounts on the books. 


It is our practice to carry General Ofhce-General Construction 
Costs separately on the books, as for example: 


Gas Department-Production Capital 
Production Structures 
Production Equipment 
xGeneral Engineering 
xAdministrative Expense 
xInterest During Construction 
Landed Capital 
xLanded Capital General Engineering 
xLanded Capital Admin. Expense 
xLanded Capital Int. During Const. 


The General Construction Costs are also carried in the above 
manner in Transmission, Distribution and General Capital. 


Company IB—A. Yes. 
Company 2—A. Yes. 


Company 3—A. 

Company 4—A. Yes. 

Company 5—A. The segregation of General Construction Costs 
should be recorded on Work Orders or Expenditure Requisition 
record wkere you could further secure other details such as the 
different kinds of classes of material, freight, cartage, labor, etc., 
which would all have a bearing on an Appraisal Engineer’s esti- 
mate of cost. 


2. Q. If you are unfamiliar with the reasons for such separate 
consideration, would you be willing to accept Rate and Appraisal 
Engineers’ opinions that they are worthy of separate treatment? 
Company 1M4—A. Yes. 

Company 1B—A. See No. 1. 

Company 2—A. (Precluded by Ans. to No. 1). 

Company 3—A. 
Company #+—A. Yes. 


Company 5—A. Being somewhat familiar with Rate and Ap- 
praisal Engineers’ tactics, I believe that construction cost records 
should be in as much detail as good judgment and efficient practice 
will permit, but this detail should be recorded in the Expenditure 
Requisition record as stated in answer to question 1. 


3. Q. Do you have knowledge directly or indirectly of rate or 
appraisal proceedings where actual cross examination has ensued 
in discussing Overheads, Undistributed Costs, General Construc- 
tion Costs or whatever this particular type of costs has beer 
designated? 

Company 1M4—A. Yes. 

Company IB—A. Yes. 

Company 2—A. No. 

Company 3—A. 

Company 4#—A. Directly—No. Indirectly—Yes. 

Company 5—A. The contact I have experienced in rate and 
appraisal proceedings has not involved any greater discussion over 

General Construction Costs than over other classes of construction 


costs, 
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#. Q. If so, has it occurred to you that possibly there may or 
should be some scientific means of accumulating, recording and 
expressing these costs? 

Company 14—A. We have the means in General Construction 

Department Unit Cost Reports. 

Company IB—A. Yes. 

Company 2—A. 
Company 3—A. —— 

Company #—A. There should be. 

Company 5—A. Answered in previous remarks. 


(Precluded by Ans. to No. 3). 


5. Q. Do you believe that there are three general classes of costs 
such as outlined in last year’s report and discusston? 


Company 14—A. I am in agreement with last year’s commit- 
tee’s recommendation that there are three general classes of costs, 
namely, Direct Base Costs, Indirect Base Costs and General Con- 
struction Costs. 

Company 1B—A. The writer has no copy of last year’s report 
and did not attend the discussion, therefore is unable to answer. 

Company 2—A. Yes. 

Company 3J—A. 

Company 4#—A. Yes. 

Company 5—A. No, I believe that there should be but one set 
of General Construction Costs and that all overhead expense can 
and should be allocated to their proper classifications. There is 
no more reason for having a number of General Construction Costs 
than there is for having a separate classification for certain kinds 
of material such as nails, screws, etc., and certain kinds of labor 
such as carpenters, bricklayers, etc., all of which might help in a 
discussion with Appraisal Engineers on costs. (Question was not 
clear. ) 


6. Q. If not, do you believe that costs can be and/or should be 
grouped, possibly in some other classification? 
Company 1M4—A. See No. 5. 
Company IB—A. See No. 5. 
Company 2—A. (Precluded by Ans. to No. 5). 
Company 3—A. —— 
Company 4#—A. No. 
Company 5—A. Answered in previous statements. 


~ 


QO. Do you believe that the common practice of distributing 

Supply Expense as a per cent of the cost of matertal is a reason- 
able basis? 
Company 14—A. I believe that the practice of distributing 
Supply Expense as a per cent of the cost of material is a reason- 
able basis, excluding equipment on which (Supply Expense) Yard 
handling was charged direct to the Construction Item. 

Company 1B—A. Yes, with certain exceptions for some equip- 
ment which does not pass through the warehouse. 

Company 2—A. Yes. 

Company 3—A. 

Company 4#—A. Believe supply (or handling expense) should 
be handled as a part of the cost of material. 

Company 5—A. Yes, providing the per cent used is the result 
of previous experience, that it is recorded through an apportion- 
ment account and the results of the apportionment account are 
closely watched and per cent adjusted as soon as the results evi- 
dence the necessity of an adjustment. In other words, the appor- 
tionment account shouid be continuously watched to see that the 
per cent used is equivalent to the expense. 


8. Q. Do you believe or have knowledge that such a distribution 
gives equitable results? 

Company 1A—A. The argument is usually advanced that under 
the practice of distributing Supply Expense on a per cent of the 
cost of material basis, a 4” brass valve, which has a greater value 
than a 4” C. I. valve, will be charged with a greater proportion of 
Warehouse Expense, although it actually does not take any more 
warehouse labor to handle one than the other. However, the peo- 
ple who advance such arguments will, no doubt, agree that the per 
cent basis is the most practical method. 

Company 1B—A. Not entirely equitable. 

Company 2—A. I have no data to support my belief that the 
method of distributing Supply Expense outlined in No. 7 is equit- 
able. 

Company 3—A. —— 

Company 4#—A. If handled as in No. 7, yes. . 

Company 5—A. Yes, the company I am associated with uses 
this method with satisfactory results. 


9. QO. Do you believe that tool expense can be charged correctly 
(without proration) to each different unit of plant in the same 
manner as the day laborer charges his time; that 1s, separately 
by means of the time sheet, or do you believe that they must be 
distributed by means of a clearing account? This question does 
not include Construction Equipment such as Ditchers, Tractors, 
étc. 

Company 14—A. I am in accord with the method of charging 
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small miscellaneous hand tools to a clearing account and prorating 
them over the cost of the items on the basis of direct labor at the 
end of the job. 

It is the practice in our General Construction Department to 
carry the large equipment in a Supply Account, and to charge it 
to the construction items on an hourly basis. For example, a time 
card is turned in for the use of each steam shovel, ditch digger, etc. 
The hourly charge for each large unit includes operating material, 
depreciation, repairs, freight and hauling to the job. 

When possible, machine shop labor is charged directly to the 
construction item. For example, we will say that a new generator 
requires some machine shop work. The time of the men engaged 
in performing the particular piece of work will be charged directly 
to the item. The labor not charged directly to construction items 
is charged to Tool Expense, as the greater part of such labor 1s 
expended in maintaining the tools. 

The machine shop and blacksmith shop equipment is charged to 
the clearing account for Tool Expense and prorated as above 
stated at the end of the job, less the salvage value recovered. 

The large equipment, such as compressors and ditch diggers, in 
use in the Divisions is carried in Capital Account. The cost of 
operation and repairs is charged to the Construction items. 

Company 1B—A. ‘Tool expense should be distributed by means 
of a clearing account. 

Company 2—A. The only practical way to distribute tool ex- 
pense is by means of a clearing account. 

Company 3J—A. 

Company #—A. No. ‘Tool Expense should be handled through 
a clearing account and prorated to all construction. 


Company 5—A. ‘Tool Expense should be handled through a 
clearing or apportionment account to properly equalize the cost. 


10. QO. Do you believe that camp expenses and other labor ex- 
penses can be accurately charged each day in the same manner 
as the day laborer charges his time, or do you believe that they 
should be apportioned ito the various units of plant covered by 
the 30b at the completion of the work order? 

Company 14—A. ‘To carry camp expenses in suspense to the 
completion of the job and prorate the same on a direct labor basis 
seems the most practical and logical method. 

Company I1B—A. Camp expenses and labor expenses, as de- 
fined in Section IV, Table No. 2, should be distributed by means 
of proration, to the units of plant. 

Company 2—A. Camp expenses should, in my opinion, be ap- 
portioned to the job rather than to attempt to charge them direct. 

Company 3—A. 

Company 4#—A. Camp expense should be charged to a clearing 
account and prorated when job is completed. 

Company 5—A. Camp expenses should be given a_ separate 
classification within the Expenditure Requisition and then dis- 
tributed to the separate units before closing the Expenditure 
Requisition into the Fixed Capital Accounts. This will enable one 
to turn to the Expenditure Requisition and secure the camp costs. 


11. Q. Do you believe that haulage can be accurately charged to 
each unit of plant (for example, generators, vacuum pumps, 
yard piping, gauges), regardless of whether the vacuum pump 
may be shipped to the job on the same truck as some of the plant 
piping, gauges, gaskets, cement, litharge, shovels and wrenches? 
Company 14—A. Where it is practical, haulage should be 

charged directly to the item. For example, if the truck is engaged 

in hauling a compressor from the railroad to the plant, the mile- 
age of truck should be charged to the item covering the compres- 
sor installation. The same procedure could be applied to the item 
covering generator or the item covering yard piping. Whenever 
the haulage cannot be charged directly to the item on large con- 
struction jobs, it is our practice to charge the cost to Warehouse 

Expense. 

Company 1B—A. No. 

Company 2—A. By establishing an hourly rate on the dif- 
ferent units of transportation equipment, I believe that most of the 
haulage can be accurately charged direct to each unit of plant. It 
would be necessary to prorate any small portion hich could not be 
directly apportioned. 

Company 3—A. 

Company 4—A. WUaulage could be charged fairly accurately to 
each unit at considerable cost, but a proration basis seems as 
equitable as any. 


Company 5—A. Yes, through the use of haulage or cartage 
tickets if the utility does its own hauling or if an outsider does 
the hauling, on the same basis as you would distribute a freight 
bili. If a truck load contained a diversity of material it can be 
distributed on basis of weight or any other standard that a utility 
might establish such as cubic dimensions, but as weight is generally 
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used in arriving at freight cost, it is suggested the weight be 
used as basis. 
12. QO. If so, what method? 


Company 1A—A. See answer No. 11. 

Company IB—A. See No. 11. 

Company 2—A. See No. 11. 

Company 3—A. 

Company 4—A. 

Company 5—A. This question answered under No. 11. 

13. Q. If you believe that some haulage can be so charged and 
some cannot, how would you scientifically and consistently dis- 
pose of any haulage which had not been so definitely assigned? 
Company 1M4—A. See answer No. 11. 

Company 1B—A. By proration, excluding from the base the 
factor for equipment against which hauling had been charged 
direct. 

Company 2—A. See No. 11. 

Company J—A. 

Company 4—A. 

Company 5—A. By the use of haulage or cartage tickets this 
class of expense on all classes of material can be fairly accurately 
distributed. 

14. Q. Do you believe that such articles as are included in Mis- 
cellaneous Installing Material (see last year’s report) can be 
correctly assigned to each unit of plant installed on the job, with- 
out resorting to some means of preration? If so, how? 
Company 14—A. I am not in sympathy with last year’s com- 

mittee’s recommendation for a suspeNse account covering “Mis- 

cellaneous Installing Material.”’ It is our practice to charge all 
such material directly to the items. 

Company I1B—A. ‘The writer has no copy of last year’s report. 
Comments on the method proposed to account for Miscellaneous 
Installing Material in this year’s report appear in the letter of 
enclosure. (Note: See Comments Part 3.) 

Company 2—A. Any material which is used for miscellaneous 
purposes around a job is Miscellaneous Material and must neces- 
sarily be prorated on some basis. However, I hold that certain 
articles may be miscellaneous on one job, but are direct material 
on another. Therefore, it does not seem expedient to establish a 
list of specified articles as indirect material. 

Company J—A. 

Company #—A. No. 

Company 5—A. Miscellaneous Installing Materials can be more 
accurately distributed through the use of material requisitions by 
the man in the field and at the time they are used than through 
any estimating method. 

15. QO. Do you know whether the total cost of such items bear or 
appear to bear some defnite (with limits) percentage relation 
to the direct material on a complete plant installation? 


Company 1M4—A. See answer No. 14. 

Company 1B—A. I do not know. 

Company 2—A. I have no such knowldge. 

Company 3—A. 

Company 4#—A. I would say no. For example, on similar plant 
construction, say installation Gas Compressor, painters on first 
compressor might use more paint than other painters on a second 
compressor installation and vice versa. 

Company 5—A. A _ properly recorded expenditure requisition 
will enable a utility to secure this information if needed, by ana- 
lyzing the requisition under its different classifications. An engi- 
neer making an appraisal knows, for instance, that a wooden 
structure contains more than the board feet of lumber used and 
takes the miscellaneous items into consideration. If there is a 
marked difference between the cost of any particular job as shown 
on the records and as appraised a check by an analysis and com- 
parison can be made. 

16. Q. If the Indirect Costs are, for example, as shown in last 
year’s report, is it important that it be possible to determine 
what the total 1s on each job for each of the items—or is it bet- 
ter to bury part of each of them in with direct material or labor 
costs and then dispose of any balance that may remain on the 
basis of some one’s (or anyone’s) judgment? 

Company 1M4—A. Our General Construction Department Unit 
Cost Reports for all jobs are so compiled that the information may 
be had by totals for each suspense item (Indirect Base Costs and 
General Construction Costs) or it may be had in a statement show- 
ing it broken down by the items of construction. This latter in- 
formation is compiled at the request of the Construction Engineers. 

Company 1B—A. ‘The writer has no copy of last year’s report 
and is therefore not quite certain of the significance of this question. 

Company 2—A. None should be buried with direct material 
unless they are in fact direct material. 

Company 3—A. ——— 


Company 4#—A. I do not see the need of splitting Indirects in 
order to find unit costs of a certain part of an installation. Let 
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the major part of the installation take care of these indirects. 
Where possible to charge indirect to different portions of an in- 
stallation, do so. 


Company 5—A. This question answered under caption 1. 


17. Q. Do you believe there are two classes of General Costs, 
the first class remaining undistributed until the division (project) 
of plant disappears, the second being retired with each retire- 
ment and recurring with each addition or replacement? 


Company 14—A. ‘The practice of compiling two classes of 
General Costs, the first class to remain until the project or division 
of plant disappears and the second class being retired with each 
retirement and recurring with each addition or replacement seems 
reasonable and logical. 

Company IB—A. Yes. 

Company 2—A. I have yet to encounter any General Project 
Costs. However, it seems that under certain circumstances some 
may appear. In such an event they probably should remain intact 
until entire plant or division of plant is retired. 

Company 3—A. ——— 

Company 4#—A. If I understand No. 17 correctly, where a re- 
tirement is instituted for a replacement, the original preliminary 
cost in determining the most advantageous place for original con- 
struction, say a compressor house and contents, should not be re- 
tired but remain in construction as the original cost of determining 
the best location will not be needed on any enlargement in capacity 
at any subsequent time. 

Company 5—A. Again I believe this question is answered un- 
der caption 1. With reference to the retirement section, I do not 
believe that the setting up of two classes of General Costs would 
be of sufhcient help, at the time of retiring the property, to war- 
rant the additional cost. Property is retired very frequently in 
portions of the original complete unit, which necessitates an esti- 
mate of the general costs and this situation appears so often that 
I believe all phases of the situation can be considered in the esti- 
mate just as readily as with the separation of General Costs. 


18. Q. Do you agree that where a construction staff of engineers, 
superintendents, clerks, etc., are spending their entire time on a 
specific job, that their salaries and expenses should be entirely 
assigned to the specific work? 


Company 1A4—A. Yes. 
Company IB—A. Yes. 
Company 2—A. Yes. 
Company 3—A. 
Company #—A. Yes. 
Company 5—A. Yes. 


19. Q. Do you believe that where the utility has a construction 


department supervising all construction that the salaries and 
expenses of the staff should be equitably distributed to all con- 


struction jobs supervised by them? 


Company 1A—A. Yes. 
Company IB—A. Yes. 
Company 2—A. Yes. 
Company 3—A. ——— 
Company #—A. Yes. 
Company 5—A. Yes. 


20. Q. Assuming that such a staff includes only engineers and 


superintendents, do you believe that some charge should be made 
to construction for the salaries and expenses of the executive 
staff (President, Comptroller, Secretary) in addition? 


Company 1A—A. Yes. 


Company IB—A. Yes. 
Company 2—A. No, unless their activities on construction are 


more than incidental. 


Company 3—A. 
Company #—A. No. 
Company 5—A. Where a utility has a separate construction 


staff the only portion of the general executive staff (President, 
Comptroller, etc.) salaries and expenses that should be charged to 
construction is that which can be identified as actually being de- 
voted. to construction. In other words, no set estimate of or a 
proportion should be charged to construction, but if a definite 
length of time or actual expense is incurred then a charge should 
be made to construction. 


21. Q. If such an allowance for executives’ time and expenses is 


not made at the time of construction, do you believe that an 
amount should be added at the time of an appraisal or rate pro- 
ceeding to cover their activities on construction? 


Company 1M4—A. Yes. 
Company I1B—A. Yes. In a valuation in condemnation pro- 
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ceedings, it should be obvious that costs which actually occur should 
be included, irrespective of how they have been accounted for. In 
considering the matter as relating to the rate base valuation, if 
overhead costs applicable to construction have been charged as 
operating costs, the effect has been to divert funds from surplus 
or dividends. The stockholders are entitled to a return on the 
amounts so used, which may be realized by the addition of proper 
overhead costs to the valuation, Decision No. 13332 of the Cali- 
fornia Railroad Commission, dated March 27, 1924, in a rate 
case of the Western States Gas and Electric Company, illustrates 
the opinion of a regulating body on this subject. I am quoting 
extracts from this decision: 

“The California Farm Bureau Federation has raised certain ob- 
jections to the valuations as presented, it being urged ... . that 
the overhead and indirect costs had been applied to the valuation 
without regard to the actual expenditures incurred by the Com- 
pany; ... .. that certain property constructed through operating 
expenses had been included in capital; ... . 

“In the appraisal submitted by Mr. Vaughan, the overhead al- 
lowances have been based upon those found reasonably applicable 
to similar property in other cases rather than that which might 
be determined from the actual charges made by the Western 
States Gas and Electric Company. In the charges of the company, 
no amount has been set up for contingencies and omissions which 
would be applicable in the case of an inventory and appraisal, and 
it appears further that there is some doubt as to correctness of 
actual segregation of charges between capital and operation in the 


company’s accounts. The overhead charges allowed are reason- 
able capital items. Adjustment for any erroneous accounting 


should be made in operating expense estimates.” 

Company 2—A. No. 

Company 3—A. 

Company #—A. No. 

Company 5—A. No. If cost records have been kept and are 
available they should contain the full costs. 


22. QO. Do you believe that the time and expenses of the Presi- 
dent, the General Manager, the Secretary, the Comptroller, the 
Treasurer, the Auditor, the Chief Counsel and other similar 
executives, whose activities may cover both construction and 
operation, should be distributed equitably between construction 
and operation each month? 


Company 1M4—A. Where the activities of the President, Gen- 
eral Manager, Secretary, Comptroller, Treasurer, Auditor, Chief 
Counsel and other similar executives cover both construction and 
operation, their time should be distributed equitably between con- 
struction and operation each month. 

Company IB—A. Yes. 

Company 2—A. Yes, if any appreciable part of their time is 
spent on construction activities. 

Company J—A. 

Company #—A. Yes. On a basis of time spent between con- 
struction and operation. Construction portion then prorated on 
total cost basis. 

Company 5—A. See answer to question 20. 


23. QO. How do you make such an apportionment, if any? 


Examples of Answers: Auditor makes distribution at end of 
month based on his judgment; or, Executive's secretary supplies 
an estimate at beginning of each year for distribution; or, large 
jobs only are charged by auditor; etc. 


Company 14—A. We find that the most practical method of 
distributing our General Costs is as follows: 
(General O fice)—General Costs 


Administrative Expense: It is our practice each month to pro- 
rate the salaries and expenses of the following General Ofhce De- 
partments between construction and (operation—maintenance) on 
the basis of the direct labor payroll, Executive Ofhcers, Depart- 
ment Heads and Division Managers, President, Vice-President and 
General Manager, Secretary and Treasurer, Auditing Department, 
Purchasing Department, Law Department, Rate Department, D1- 
rectors, Head Office Building, Postage, Stamped Envelopes, Repairs 
to Head Office Furniture, Telegraph, Operation and Maintenance 
of Communication System, Sundries. 

These charges are known as Administrative Expenses. That 
portion applicable to construction is then prorated to the various 
construction jobs (estimated to cost $500.00 or more)* on the basis 
of total direct and indirect costs charged to each job during the 
current month. It is then carried on each separate job under the 
heading of (A. E.) Administrative Expense—which is a fixed pri- 
mary account, see Answer No. 1 this questionnaire. 


- 


Note: The accounting on all jobs of $500.00 or over ts accumulated in the 
General Auditing Department and upon completion of the job is transferred by that 
Department to Plant Account 
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General Engineering: The following departments are grouped 
under this heading: 

Land Department, Electric Construction and Operation Depart- 
ment, Gas Construction and Operation Department, Engineering 
Department (split on the basis of 80 per cent Construction and 20 
per cent Maintenance and Operation). 

It is our practice to charge the expenses and salaries of these 
departments direct to specific jobs whenever possible. Each of 
these departments furnishes the Auditing Department with the 
amount of their salaries and expenses applicable to such jobs. 
The information originates with the individuals in each depart- 
ment who furnish the allocation of their time and expenses to the 
various jobs. 

That portion of the salaries and expenses of the first three of 
these departments not allocated to specific jobs is then prorated 
same as (A. E.) Administrative Expense, to construction jobs of 
$500.00 or over. The portion of the salaries and expenses of the 
Engineering Department not allocated to specific jobs is arbitrarily 
prorated on the basis of 80 per cent Construction and 20 per cent 
Operation and Maintenance. The amounts prorated to the various 
jobs are carried in a separate fixed primary account known as 
(G. E.) General Engineering. See Answer No. 1, this question- 
naire. 


Division—General Costs: 


Administrative and Supervision Expense: The various Divisions 
handle their Administrative and Supervision Expenses each month 
as follows: 

(a) They exclude from their total payrolls the salaries of the 
employees in Division Managers’t Offices, in the Accounting De- 
partments and the charges for Gas Superintendence, namely, Pro- 
duction Manufacturing Gas, Natural Gas Production, Transmis- 
sion and Distribution, and likewise the Superintendence charges 
for other departments. 

(b) They then deduct the construction labor from the remain- 
der of the labor payrolls obtaining a ratio by dividing the remain- 
ing labor into the construction labor. 

(c) This percentage is then deducted from the total salaries 
included in Step “a” above. The total amount deducted is pro- 
rated to all construction jobs on which the Division worked, on 
the basis of the total construction labor charged to each specific 
job during the current month. It is then spread over the con- 
struction accounts to the job on the basis of direct construction 
labor. 


For Example: 


(a) Total Payroll $265,884.30 


Less amount charged for salaries employees Di- 
vision Manager’s Office, Accounting Department, 


and for Superintendence 30,270.00 


$235,614.30 

Amount of payroll charged Construction Accounts..$ 79,176.25 

79,176.25 

Ratio = 33.6 

235,614.30 
Amount charged for salaries employees Division 
Manager’s Ofhce, Accounting Dept., and for 
Superintendence— 


Take 33.6% of $30,270.00 = *$10,170.72 


*Charge to Construction 

Company I1B—A. 

Company 2—A. Auditor estimates the apportionment after con- 
ferring with the officials. 

Company 3—A. The Vice-President in charge of construction 
is the only executive whose time is charged to construction. His 
entire time being charged. 

Company 4#—A_ See No. 22 

Company 5—A. See answer to question 20. 


24. Q. If you make an apportionment, do you charge each job 
and account with a proportion or do you charge the entire amount 
to the General Accounts provided for such purposes in the 
Classification of Accounts? 


Company 1A—A. See answer No. 23. 

Company 1B—A. 

Company 2—A. Overhead Construction Costs as provided by 
C. R. C. classification. 

Company 3I—A. 

Company #—A. Clearing Account and prorate. 

Company 5—A. If a charge is made for this class of cost it 


+The salary and expenses of the Division Managers are charged to ‘“‘Department 


Heads and Division Managers.’’ See Administrative Expense, General Office. 
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should be distiibuted as Managerial Expense and have a separate 
classification in the Expenditure Requisition record. 


25. Q. If the duties of an entire staff of executives, engineers, 
superintendents, accountants, field clerks, etc., cover both con- 
struction and operation alike, do you believe, for example, that 
the district superintendent on up to the president should (or can) 
correctly distribute their time and expenses equitably between 
capital and operation? 

Company 14—A. I believe in a large company that the pro- 
cedure outlined in Answer No. 23 is the most practical and equit- 
able method. 

Company 1B—A. A considerable part of the initial planning 
of construction work may and should be, for large projects, charged 
direct to jobs, but the major portion of the overhead costs, par- 
ticularly the salaries of the higher executives, accountants and 
others whose duties are widely diversified, should be prorated 
between capital and operating costs. 

Company 2—A. No. 

Company 3—A. 

Company 4#—A. Should be proportioned same as No. 22. 

Company 5—A. Distribution of time and expense between con- 
struction and operation should be as nearly actual as possible, and 
where this sort of distribution is made some record of time should 
be kept as supporting evidence of the charge. 


26. QO. Do you believe that General Construction Costs should 
be proportionately retired with the disappearance of a unit of 
plant such as a Purifier or a Service? 

Company 14—A. See Answer No. 29. 

Company IB—A. No. 

Company 2—A. Yes. 

Company 3—A. 

Company 4—A. Yes, if retired and not replaced. No, if re- 
tired and reconstructed. 

Company 5—A. When a unit of property is removed it should 
be removed at the same cost it was placed into property, therefore, 
if the original cost included general construction costs then the 
same amount should be removed. This should be obtained from 
the Expenditure Requisition record. 


27. QO. Do you believe that all capital costs should be associated 
with the units of plant used in the service of gas? 
Company 1A—A. 
Company IB—A. No. 
Company 2—A. Yes. 
Company 3—A. 
Company #—A. Yes. 
Company 5—A. Yes. 


28. Q. If you do not believe that all capital costs should be 
associated with the units of plant, do you believe that General 
Construction Costs should be carried in their entirety as a lump 
sum in the General Accounts such as are provided for in the 
accounting classification? 

Company 1M4—A. I agree with our practice of carrying Gen- 
eral Costs as is outlined in Answer No. 1. 

Company 1B—A. The question is worded as though there were 
no intermediate course possible between carrying general construc- 
tion costs in general accounts or allocating to units of plant, al- 
though overhead costs may be divided between groups of capital, 
as production, distribution, etc., or charged to individual jobs or 
even to the various primary accounts on a job. Any of these 
alternatives would provide a means of including the proper 
amounts of general construction costs in the write-off of different 
classes of capital. 

Company 2—A. —— (Precluded by No. 27). 

Company 3—A. 

Company 4#—A. No. (See No. 27). 

Company 5—A. In the Oregon Classification this is optional. 


29. Q. If you believe in carrying these costs in the General Ac- 
counts, how would you determine the proportion to retire in the 
instance of the Purifier and the Service? 

Company 14—A. It is our practice to retire General Costs on 
a percentage basis. That is, we will say we have an original job 
covering the installation of a generator, purifier, holder and yard 
piping, etc., and we now desire to retire the generator. The Gen- 
eral Costs for this particular job will be retired on a percentage 
basis of the Write-Off of the generator. 

Company IB—A. See answer to Question No. 28. 

Company 2—A. (Precluded by No. 27). 

Company 3—A. 

Company 4—A. 

Company 5—A. See answer to Question No. 26. 


30. Q. Do you believe that a portion of General Project Costs 
(if your answer is “yes” on 17) should be retired if one-half of 
a Manufacturing Plant is abandoned due, for example, to the 
changing over from a water gas to an oil gas plant? 
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Company 1M4—A. To retire a portion of the General Project 
Cost if one-half the plant is abandoned due, for example, to 
changing over from a water gas to oil gas appears reasonable 
and logical. 

Company 1B—A. Yes. 

Company 2—A. No. 

Company 3—A. —— 

Company 4—A. No. 

Company 5—A. If a proportion of a unit is removed then a 
proportion of the General Construction Costs should be remoyed. 
As a matter of fact, seldom, in comparison to the number of 
removals made, is a complete original unit removed, and if this 
policy was not pursued a utility would soon have exceptionally 
high General Construction Costs. 


31. Q. Is your biggest objection to the method proposed the one 
stated in the last part of the inclosed discussion? 

Company 14—A. In general, I am in accord with the outline 
presented. An outline, that would apply to a small gas company 
would probably have to be somewhat changed for one of the 
utilities handling electric, water and street railway accounting in 
addition to gas. 

Company 1B—A. See letter of enclosure. 

Company 2—A. Yes, but any other method would probably have 
even more serious objections. 

Company 3—A. 

Company 4#—A. No. 

Company 5—A. See answer to Question 33. 

32. Q. Do you believe this objection should warrant the discard- 
ing of the proposed method? 

Company 1A—A. See Answer No. 31. 

Company 1B—A. See letter of enclosure. 

Company 2—A. No. 

Company 3—A. 

Company 4—A. 

Company 5—A. See answer to Question 33. 


Page 81 


33. Q. Can you (or will you) briefly or fully outline a method 
which will eliminate this objection? 
Company 14—A. See Answer 31. 
Company IB—A. See letter of enclosure. 
Company 2—A. No. 


Company 3—A. 

Company 4—A. 

Company 5—A. Ans. to 31, 32, 33. The answers to the prev- 
ious questions usually give reasons, therefore these last three ques- 
tions do not apply. 


3#. Q. Do you intend to continue the method of disposing of 
Overheads as you have stated in answer to question 23? 


Company 14—A. We expect to continue with the practice out- 
lined in Answer No. 23 unless a more equitable method is ad- 
vanced. 

Company IB—A. —— 

Company 2—A. We are susceptible to any improvement. 

Company 3—A. The present method wil! be continued as far 
as I know. 

Company 4#—A. Yes. 

Company 5—A. As the method we have been using relative 
to recording general coss has proved satisfactory, no change is 
being contemplated at this time. 

35. Q. Are you in accord with the theory as outlined in the pro- 
posed method? Note: If your answer is “yes” to question 34, 
no reply is needed here. 

Company 1A4—A. See Answer No. 34. 

Company 1B—A. 

Company 2—A. Yes, with the possible exception of a few minor 
points. 

Company 3—A. —— 


Company #—A. —— 
Company 5—A. —— 


PART IV. SOME COMMENTS OF MERIT MADE BY COMMITTEE MEMBERS IN REPLYING TO QUESTIONNAIRE 


Company 1A. 

This Company has found it desirable to have a General Con- 
struction Department that carries on all of the major construction 
and large replacement jobs, leaving the minor jobs to the Divisions. 
As our Company is engaged in the electric, gas, water and street 


railway business, in designing the accounting procedure for the 
handling of overheads, it was necessary to arrange the items 
covering indirects so that they could be applied to any branch. 
The following charts will probably give you a general picture of 
our methods of handling overhead. 


This chart shows how the costs are handled on Division Work Orders: 


DIRECT BASE COSTS ——~ INDIRECT BASE COSTS | GENERAL CONSTRUCTION COSTS 


Sf 


HANDLED BY 


{| Warehouse Expenses 


AUDITING 
DEPARTMENT 


G.E., A.E., 
I.D.C. are capi- 
talized under 
separate primary 
accounts 


Material | Prorated on Material Value 
Frt. on all large units 
CoNSTRUC- Haulage ; eS 
| wow Irene Charged directtoitem | Tool Expense _ | 
| on mileage basis Prorated to all jobs according to 
| Injuries and Damages | total labor charges from Direct 
| Direct Labor { Labor Payroll. It is then pro- 
| DIVISION Construction Labor only | rated to the various accounts, 
| ACCOUNTING < 4 —— | Const. maintenance and opera- 
| DEPARTMENT | tion under the Work Order on | Division Administrative and Su- 
| | | a direct labor basis | pervision (See Answer No. 23 
ORES ISTE Hn: c-Si ee es ar ee), Aa, ain re Cre © aia “al . ae so 
| | Prorated on direct construction 
| | labor only 
| Note: All jobs’ under 
$500.00 are trans- 
ferred to Capital thru 
\ Division Reports 
( ( G.E. | General Engineering See 
es . | | Answer No. 23) 
Porat Capt- . Based on Total Charges to 
TAL CHARGES Capital 
— JOBS OF ———A.E. |} Administrative Expense (See 
a OR Answer No. 23) 
GENERAL aadien ence ——/(Jobs of $5,000.00 and over ONLY) Il. D.C. _Interest During Construc- 
Ornce— AccouNTING tion Charged at Current Rate of 
GENERAL ~ DEPARTMENT interest each month on Total ac- 
cumulated charges including G. E. 


and A. E. 


Note: All jobs of $500.00 or over are capitalized through 
L | the General Auditing Dept. 
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DIRECT BASE COSTS 
| (Material 
_ (Warehouse Expenses ) 


-1001-1001.1 Field Supt., incl. 
is charged direct to items) time and expenses of 
(Yd. expense on ll Prorate on basis of mtl. at end supts. and general fore- 
large units) 10144 of job excluding all large man, and of labor fore- 
units on which Whse. Ex- man who are in charge 
pense was charged direct to of several items of the 
Haulage on all large Item. work. 
units a ae BR GiAT ery Me. i pe NRaREANES meat 1001.2 General Supt. 
xConstruction Plant, | 1002 Field and Office En- 
Whse., ete. | gineering 
Traveling Expense | 1003 Field and Ofhce Account- 
xTools and Equipment | ing 
Final Removal Account | 1004 Casualty Account includ- 
sible to charge to item| hetherah tmenaee| ing damage to property, 
| Direct Labor. eee 1010 ¢ Profit and i ame 283 event ose lie 
| ai ss — | 1000 cannot be allocated to a 
Pcne tee pha gy en specific item, First Aid 
Accnuwriuc ae “f ares “18 . ¢ Cabinets _and Supplies, 
Serrens total & re Safety First Expenses, 
lemporary Roads and Fire Protection and 
Bridges. Prorate on basis Physical Examinations, 
of direct labor at com- Hospital Expenses. 
pletion of job Note: Charge accidents to em- 
ployees and Company 
property, except autos, to 
items of work being per- 
formed at time of acci- 
dent 
Prorate on basis of direct la- 
bor at completion of job 
Item 1000 


Frt. on all large units 


CONSTRUC- - die 
rion Item | LQjuries and Damages 

(Major Tools and) 

Equipment charged on | 


hourly basis) 


Engineering when pos- | 


CHARGES CoMmM- 
PILED BY GEN 


x—Includes taxes and insurance 
when necessary. 


\ 
( Tora CapI- .E.{ General Engineering (See 
| TAL CHARGES Answer No. 23) 
oF GEN. COownsT. Based on Total Charges to 
OVERHEADS | DEPARTMENT Capital 
ADDED BY | Administrative Expense (See 
(SENERAL - Answer No. 23) 
AUDITING G.E., A.E., and | ———(Jobs of $5,000.00 and over ONLY) I.D.C. Interest During Construc- 
DEPARTMENT | I.D.C. are tion Charged at Current Rate of 
interest each month on Total ac- 


| carried in capi- 
tal as primary cumulated charges including G. E. 
and A. E. 


L accounts 


} 


1000. Engineering, Superintendence and Accounting: 1013. Tools and Equipment. 
1001. Field and general superintendence. Includes the purchase price of all temporary tools and equip- 
1001.1. Field superintendence, including time and expense of ment, freight, and cartage, handling expense together with their 
superintendents and general foreman, and of labor foreman installation and maintenance less salvage value. 
who are in charge of several items of work. Includes machine shop and blacksmith shop labor and expenses 
1001.2. General Superintendence. when not allocated direct to Construction Items. 
1002. Field and Ofhce Engineering. Note: All major tools such as Steam Shovels, Ditch Diggers, 
Note: Engineering such as General Office Engineering Dept. etc., are charged direct to Construction Items on an hourly 
labor and expenses are charged direct to Construction Item basis which includes operating costs, depreciation, repairs, 
freight and hauling. 
1014. Store Expenses. 
Includes labor and expense of handling, recording and stor- 
ing material and supplies that cannot be allocated direct to 
items of work; rental, operation and maintenance expense of 
storage yards and buildings and undistributed transportation 
charges. (Does not include erection of buildings for storage 
of material, as these are handled in item 1011.) 
Note: Material broken, damaged or unaccounted for, or any 
depreciations shall be charged direct to item for which it was 
1010. Construction Plant, Warehouse, Etc.: purchased—not “Store Expenses. 
; ! 1015. Final Remove Account. 
1011. Camp erection, moving and operation including watch- Includes handling and transportation expense on material and 
man. Includes temporary camp and construction buildings, equipment shipped from temporary storage yards to Supply Dis- 


when possible. 

1003. Field and Office Accounting. 

1004. Casualty Account including damage to property, personal 
injury (when impossible to allocate direct to Construction 
Item) and First Aid Cabinets and Supplies, Safety First Ex- 
pense, Fire Protection and Physical Examinations, Hospital 
Expenses. 

(Charge accidents to employees and Company property [ex- 
cept autos] to item of work being performed at time of acci- 
dent. } 


structures and tents in place, expense of moving and setting up 
camps, temporary camp and construction water and air supply 
lines, sewerage and rental of grounds, yards, rooms, etc., and 
operation and maintenance of above together with their re- 
moval. Also includes tent-to-tent lighting lines and drops, if 
portable as camp equipment. 
1012. Traveling Expense. 

Includes initial time and transportation expense of men get- 
ting to the job, the loss of time moving from one camp or job 
to another, also expense of truck and driver to and from job. 


Do not include local carfare, unless agreed to in special cases. 


Note: Do not charge this item unless expense cannot be alloc- 
ated to items of work. 


tricts upon completion of job; also includes transportation 
charges on empty reels, drums, etc., ‘being returned from job 
for credit. 

1016. Camp and Boarding House Equipment. 

Includes purchase price of camp and boarding house equip- 
ment, freight charges and maintenance. ‘Tents are chargeable 
to Item 1011. 

1017. Private Board, Boarding House and Commissary Profit or 
Loss. 

1018. Temporary Telephone, Power Lines and Camp Lighting. 
Includes the cost of building temporary telephone, power lines 
and camp lighting system and unsegregatable telephone toll and 
electric energy charges used during and for construction pur- 
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poses only; also their operation, maintenance and removal 
expense. Do not include tent-to-tent lighting lines and drops 
if portable as Camp equipment, as this is item 1011. 


1019. ‘Temporary Roads, Bridges, Trails, ete. 
Includes the cost of building and maintenance of temporary 
roads, bridges, trails, etc., used for construction purposes only. 
Company 1-B. 
“Apart from the answers to the questionnaire, I have the follow- 
ing comments to offer. ' 


I note that in your outline you separate overhead costs into two 
groups, one termed general project costs and the other general 
construction costs, the first being the expenses of the preliminary 
design and layout of a project, the second is overhead costs occur- 
ing during the course of construction. It is proposed that none of 
the general project costs be written off at times when minor replace- 
ments are made. Only in the event of the abandonment of the 
entire project or in the case of extensive alterations would the gen- 
eral project costs be retired in whole or in part. ‘There is con- 
siderable merit to this scheme. 

With regard to your outline of accounting methods, shown in 
Table No. 2, I believe that some of the methods which are sug- 
gested could be improved upon, or modified, with resulting advan- 
tage in the more accurate allocation of those costs which should be 
associated with individual units of plant, or in the saving of ex- 
pense in accounting for overhead costs. For instance, “miscellan- 
eous installing material” could be charged directly to accounts or 
to main units of plant. The workmen who use these materials are 
able to segregate their time in that manner, therefore it should be 
practicable to likewise keep track of the materials. Items of cost 
falling in the classification “miscellaneous installing expense”’ 
which may be definitely associated with materials, such as machine 
shop charges, can readily be identified with accounts or with main 
units of plant and should be so charged. With regard to overhead 
costs, I think that a better way of allocating to jobs would be on 
the basis of total direct and indirect costs, rather than as a per- 
centage of labor. Under the proposed scheme a job which was 
built largely under contract would have a much smaller charge for 
overhead costs than if it were constructed entirely by the Company, 
although the amount of overheads properly assignable to the job 
might not vary much in either case. Furthermore, I cannot see the 
desirability of distributing the overhead costs to units of plant. 
Apparently the only intention is to compute in advance figures 
which in later years may be used for write-off purposes. This 
practice would, in the aggregate, entail a great deal of extra cleri- 
cal labor at the time of construction, which is entirely out of keep- 
ing with our present efforts to simplify the mechanics of paper 
work. Why not wait until replacements occurred, then at the 
least, interest on the cost of making these computations would have 
been saved. If in the meantime, the system of accounting for prop- 
erty retired from service had been changed so that write-offs were 
made at average prices, which might be taken from a historical 
valuation, instead of job costs, even the initial effort in distribut- 
ing the overhead costs to units of plant would have been wasted. 
The requirements of the appraisal engineer in the establishment of 
overhead costs in valuation or rate proceedings may always be 
satisfied provided that the proper amount of overhead costs are 
set up in the books in general accounts as capital charges and that 
the nature of the costs be clearly described in the accounting rec- 
ords. It is mostly for other purposes that overhead costs are 
charged to the individual jobs. Some usefulness might attach to a 
further distribution of the overhead costs to the primary accounts 
on a job, but beyond this, I believe it unnecessary to go. 

In general, I believe that the use of a multiplicity of sub-accounts 
in the segregation of even direct and indirect costs should be 
avoided where possible, for the sake of economy in the work of 
accounting. Where a wide diversity in the character of the work 
is encountered, as in gas plant construction, or where unusually 
large expenditures are made on a single job it is desirable that the 
direct and indirect costs be identified with main units of plant. In 
the construction of ordinary extensions of the distribution system, 
a segregation of costs to the primary accounts as defined in the 
classification of accounts prescribed by regulatory bodies is prob- 
ably all that is necessary. 

I find the chart shown as Table No. 6, which relates to the 
establishment of a division line between direct labor and overheads, 
to be rather confusing. In Table No. 2, the job foreman and his 
subordinates are the only employees named in the classification of 
direct labor. The chart, however, classifies as direct labor not only 
these but also other groups of employees in the Divisional organi- 
zations, such as clerks, of various ratings, including chief clerks, 
salesmen, bookkeepers, stenographers, etc. Some of the employees 
so classified as direct labor would charge their time wholly to 
operating accounts, but in an organization responsible for both con- 
struction and operation, part of the time of the office forces is 
devoted to construction activities. The duties of those employees 


or departments who are occupied partly in the accounting and other 
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othce work related to construction are usually so diversified that 
accurate segregation of their time is impossible, therefore their 
salaries should be prorated between construction and operation. 
The resulting charges to capital should be classed as an item of 
overhead cost, according to our theory and practice. 

The exceptions I have taken all relate to the details of account- 
ing and are not to be considered as a criticism of the general plan, 
which if adopted by the member companies, should result in uni- 
form action in setting up on the books as capital entries the full 
amount of undistributed costs which are related to construction 
work. The careful thought that you have given to the preparation 
of the report is evidence throughout. I wish to commend the re- 
sults of your efforts and to express my thanks for the opportunity 
of examining your papers.” 

Company 2 

“Some utilities might have conditions which would necessitate 
some slight deviations from the proposed method. This, however, 
is not a valid objection as it would undoubtedly apply to any 
method.”’ 

Company ¢ 

“Referring to the definitions used in your proposed method of 
accounting for general costs, believe you have too many divisions, 
which appears somewhat complex. 

Your Titles Suggested Titles 

Organization Expense Organization Costs 

Preter word “Costs” to “Expense” for Construction accounting. 

Cost of Financing O. K. 

General Project Costs Preliminary Costs 

It seems to me “Preliminary Costs’ would be clearer than “Gen- 
eral Project Costs.” 

Project Costs Interest Interest During Construction 

If you have in mind the organization of a new company which 
would issue bonds for construction purposes, interest on the bonds, 
up until the time such construction became operative, would seem 
to me to be better classed as Interest During Construction; also, 
Interest on Construction balances until construction becomes 
operative. 

General Construction Costs Overheads 

While it was the idea of the Committee to get away from the 
word “Overhead,” you refer to so many divisions such as General 
Project Costs, Capital Costs, General Construction Costs, General 
Costs, General Indirect Expenses, which if used, should be “Gen- 
eral Indirect Costs” as it is more or less confusing. The more I 
have thought of the change, the more I am of the opinion that the 
word “Overhead” will be more clearly understood to mean what 
it is intended to imply. 

General Indirect Expense 

Tool Expense Tool Cost} Transportation 

The word “Expense” should not be used. Supply Expense should 
be considered as a part of the cost of material and as such is part 
of your direct costs. Likewise, automobile or transportation we 


consider as much of a direct cost as labor, or material. lool 
Expense or tool costs, are considered as indicect costs. 
Indirect Base Costs OA. 
Direct Base Cost OA. 


Suggestions 
1. Organization 
Cost of Incorporation, etc. ) 
2. Cost of Financing 
Cost of floating bonds, etc.) 
Interest During Construction 
Preliminary Costs 
Direct Base Costs 
(Labor, Material, Insurance Transportation. 
6. Indirect Base Costs 
(Misc. small items—paint, oil, etc.) 
Overhead 
(Portion of salaries, General ofhcers, Manager, Superintend- 
ents, etc., handled through a clearing account and prorated 
to each job.) 


Lae 
. 
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~ 
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SECTION TWO 
REPORT ON FIXED CAPITAL LEDGERS SECTION 

This Year’s Report is Purposely Limited in Scope 

It was the plan of the Accounting Section Chairman that this 
committee should attempt to arrive at some conclusion as to what 
information a Fixed Capital (or Property) Ledger should show 
and how such information should be accumulated. It was his plan 
that the subject should be thoroughly considered. Although this 
committee believes that this subject should be so considered, sufh- 
cient time was not available to give it the treatment that it war- 
ranted and in addition attempt the completion of the other section 
of the committee’s work on Undistributed Construction Costs. ‘This 
Fixed Capital Ledger (or Records) subject is of sufhcient magni- 
tude to warrant a committee’s entire attention for at least one year. 
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Because this year’s committee could not thoroughly study the entire 
subject, this report has been limited to the following points, which 
may or may not appear in the order mentioned inasmuch as the 
suggestions will be included wherever it is believed that they will 
be the most effective: 

The reasons for keeping a Fixed (Property) Capital Ledger. 

The amount of detail necessary for each use. 

Suggestions to be taken cognizance of by next year’s committee. 

Recommendations that future years’ committees attempt to set up 
a uniform method (if possible) of accumulating and recording 
Fixed Capital. 

In addition to the fact that this year’s committee decided to limit 
the scope of their report because of lack of time, they also took 
cognizance of the fact that the 1928 Accounting Section of the 
American Gas Association had a similar committee under the able 
chairmanship of J. l. Blanchfield of the Brooklyn Union Gas Com- 
pany entitled Committee on Fixed Capital Records. It is believed 
that an inspection of the subdivisions of this subject being con- 
sidered by this American Gas Association Committee as shown on 
Table No. 7 will show that it is highly probable that the committee 
will produce a report which will lay a complete foundation for any 
future efforts of committees of the Pacific Coast Gas Association or 
any other association. Therefore, this year’s Pacific Coast Gas 
Association Committee will confine itself to discussion on the topics 
mentioned in the first paragraph of this report and will avoid any 
recommendations which may be more ably enunciated in the Ameri- 
can Gas Association Committee’s report. 


TABLE NO. 7 


AMERICAN GAS ASSOCIATION 
1928 COMMITTEE ON FIXED CAPITAL RECORDS 


Scope of Committce’s Work and Subdivisions Being Considered 


“To prepare a report of practical usefulness to all company 
members on the methods of maintaining records of Fixed Capital 
that will best and most economically reflect the company’s invest- 
ment at any time.” 


Sub-Divisions 

Description of System now effectively operating. 

Preparation of Bibliography. 

Selling the Plan. 

Recommendation as to extent of records. 

In relation to Capitalization Cases. 

In relation to Rate Making. 

As a substitute for an Engineer’s inventory and appraisal. 

Records from the viewpoint of the Appraisal Engineer. 

In relation to the Construction Budget. 

In relation to retirements and Mortgage requirements. 

In relation to Insurance. 

Classification by buildings and contents. 

In relation to Taxes. 

In relation to interdepartmental and intercompany charges 
and credits. 

As an aid in classifying by Prescribed Accounts items now 
carried in “Bulk” accounts. 

Division of property acquired under lump sum contracts. 

Division of property acquired under cost plus contracts. 

Accounting for Undistributed items in connection with Fixed 
Capital Records. 


Advent of Regulation Primary Reason for Fixed Capital Records 


Before the advent of Public Utility Regulation by state or federal 
authorities, the Fixed Capital Investment of such utilities received 
comparatively little consideration. However, the coming of regu- 
lation brought with it the use of book records as one of the mediums 
of regulation, and property records in particular became valuable. 
The property records were the first to receive scrutiny because they 
were the basis of determining what profit should be allowed. 
Because it is and was beyond the scope of the human mind to 
visualize many different units of property through one sum of 
money, it was found impossible to check the reasonableness of the 
Fixed Capital Investment when it was so represented on the book 
records of the utilities. In an attempt to earmark the money in- 
vested in physical properties used in the service of the product sold 
by the utility, uniform classifications of accounts were promulgated 
by the Regulatory Bodies. The requirements were, amongst other 
things, that the money invested in Fixed Capital should be segre- 
gated and recorded according to the descriptions of the accounts set 
up in the uniform classification. However, both the utilities and 
the Regulatory Bodies found that even these classifications did not 
provide a sufhcient picture of the units of plant, and as the ques- 
tions became more critical and more difhcult to answer, the subject 
of more comprehensive Property Records commenced to receive 
attention as a problem. ‘Therefore, discussion took place as to the 
best means of maintaining a record, which would not only present 
and substantiate the reasonableness of the amounts of money, but 
which also would be available in a reasonable length of time. 
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This discussion took the form of a Fixed Capital Record which 
would divide the company’s system into major units of plant and 
would not only show the money for these major units, but would 
show sufhcient verbal description so that the physical units of plant 
could be visualized. 


Utility Associations Have Censidered This Subject a Worthy 
Problem 

As the utilities began to recognize this as a worthy problem, it 
began to appear in the meetings of their associations. The asso- 
ciation which had given this matter the most extensive study up to 
1927 was the National Electric Light Association. ‘The first impor- 
tant report on this subject of Fixed Capital Records was for the 
Accounting National Section of the National Electric Light Asso- 
ciation for the year 1922 and the subject has appeared every year 
since that date and apparently has not yet been exhausted. 


Conclusions of N.E.L.A. Committees and Others is that Property 
must be Divided so that Units of Plant can be Visualized and 
Associated with Money Amounts 

The conclusions which have been reached by these N.E.L.A. Com- 
mittees and by the utilities and others who have considered this 
subject seriously are that the records must be in sufhcient detail so 
that the units of plant can be visualized through the amounts of 
money shown and that the records must be available at all times. 
They have chosen to call such a record a Fixed Capital Ledger, or 
a Fixed Property Ledger, or some variation of these two phrases. 

Therefore, a Fixed Capital Ledger not only contains the money 
segregated by logical units of plant, but likewise contains physicai 
description of these units of plant set out so that the two correspond, 
and that the money can be visualized on a field inspection of the 
properties, and that the units of plant can be visualized on an ofhce 
inspection of the records. It is evident that opinion enters into 
such a segregation. ‘Therefore, study and discussion should occur, 
and decisions should be made to limit the opinion. This should be 
done in an orderly manner. Possibly, therefore, the first things to 
consider are the reasons for keeping such a record. 


Retirements are as Important as Additions in Accumulating Fixed 
Capital Records for Uniform Classifications of Accounts. 

It is evident from the wording of the Classifications of Accounts 
and the absence of discussion that the subject of retiring property 
from the capital records for units removed or abandoned was not 
given the same consideration as the additions for property installed. 
Nevertheless, present day Public Utility Regulatory Bodies require 
that the physical properties be recorded according to the promul- 
gated Classification of Accounts, in money, if not in worded descrip- 
tion. They likewise demand that these money records be reason- 
able pictures of the property and be continuously maintained. 


It. is the intention of these Regulatory Bodies that not only shall 
the additions to capital be correctly made and the records accu- 
rately kept, but any retirements shall likewise be so recorded and 
executed. Obviously without such retirements, Fixed Capital Rec- 
ords would have little or no value in purporting to be dollars and 
cents pictures of the physical property. 

When the following condition is considered it can be seen that 
the making of retirements is even more difhcult than the entering 
of additions to the Fixed Capital Ledger. Whereas the additions 
to the Fixed Capital Ledger are the association of physical descrip- 
tion with money charges or costs already accumulated, the retire- 
ment record is the association of money amounts with physical 
description. In other words, the process is entirely reversed, and 
in the second instance, the amounts of money which shall be asso- 
ciated with the physical description depend upon the judgment of 
the one making the retirement and upon the scope of the detailed 
physica] cost records. The methods of the one making the retire- 
ments can be limited to the obtaining from the operating forces of 
the utility a worded description of the property abandoned or 
retired and then associating it with a unit cost which has been 
accumulated with this retirement condition in mind. 

It can be seen that if, when the additions had been previously 
made, there had been no physical description or tie in with the 
actual physical units of plant, that it would be necessary to depend 
entirely upon estimates. Because of the absence of cost record: 
these estimates would have to be based upon the judgment of some 
individual in making retirements or abandonments. In other words, 
after a utility has operated a sufhcient length of time to bring 
about the condition of abandonments and retirements, then the 
Fixed Capital Record would be no better than the opinion of those 
making the retirements to such a record. ‘Thus, it appears that 
there is no alternative in deciding whether a Fixed Capital Record 
shall be kept which associates physical description with moneys 
expended, or whether a continuous record of moneys only shall be 
kept. Unit cost data must be available and unless money is ex- 
pressed in terms of physical plant quantities there are no unit costs. 
Therefore, despite the fact that there are several uses to which 
such information could be put in the normal operations of a utility, 
which would justify the maintenance of such a Fixed Capital Rec- 
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ord, 


medium of regulation demands that they 


retirement conditions. 
such records it is frequently given the least consideration. 


There are Several Uses for 

An obvious 
such Fixed Capital Records ? 
Capital Ledger will reply to this proper query. 


1. Retirements—Provides sufhcient detail for the retirement of 
single complete major units of property as shown on the ledger 
itself or provides in the substantiating detail of the ledger sufh- 
cient information for making partial retirements of the major units 


of property. 


2. 


vestigations in connection with rate cases and 


be in question. 


3. Insurance—Provides physical and money information of the 


major units of property for insurance purposes. 
4, 


tically undisputable evidence as to the amount of the claim. 


5. ‘Taxation—Supplies detail in computing taxes where such 
taxes are based upon the property investment. 
6. Accounting Districts—Provides information whereby the 


accounting records can be divided according to new districts or 


territory. 


7. Reports—Provides information available for reports to Regu- 


latory Bodies where the investment in property is concerned. 


8. Rates—Provides sufhcient detail for use in developing cost 


of service study or other operating cost analyses in the preparation 


{ 


WHAT ONE UTILITY THINKS IS 
Account 314. 
Date 


Dec., 1927 


W ork Order 
7436 GENERATOR E 
One 14'-0” 
consisting 


20 


of riveted steel 


the one reason that these records are a vital portion of the 
be so kept in such a 
manner so that they can be perpetuated both under addition and 
Although it appears that this use demands 


Comprehensive Fixed Capital Records 
question is—What are the uses and advantages of 
The following major uses of a Fixed 


Rate and Appraisal Proceedings—Provides quick proof of 
the utility’s investment for purposes of satisfying questions and in- 
other court and 
commission proceedings where the investment of the property may 


Disaster—-Provides an invaluable record in case of disaster 
in showing definitely the property destroyed and furnishing prac- 


Gas Production Equipment— 
Description 


inside diameter x 238°-0” 
shell, 


diameter air operated stack valve, 5’-0” 


bottom and conical 
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of more advanced forms of rates such as three or four part rates. 

9. Financing—Provides sufficient and invaluable information for 
use in financing. 

10. Other Uses—Provides for such other uses as the preparation 
of budgets, the supplying of information to engineering and operat- 
ing departments, and as suggested in the National Electric Light 
Association report, eliminates many of the various partial records 
probably existent in most utilities, with an increase in the quality 
of the information and a decrease in the expense. 


Fixed Capital Records for Making Retirements 

The amount of information that should be contained on the 
Fixed Property Ledger, if retirements were to be made direct from 
the description and costs shown on the Ledger, would have to be 
duplication of the information that should appear in an analyses of 
the original construction work order. Obviously to supply such 
detail on the ledger itself, would be to make a voluminous record. 
It is not necessary that a Fixed Capital Ledger be anything more 
than a glorified index of the Company’s properties with references 
to work order analyses or other basic information. For example, 
a generator or all of the generators in a gas generating plant could 
be set up in one account and the additions that were made subse- 
quent to the original installation would, of course, be recorded with 
a brief description in this account. If at any time it was necessary 
to make a total or partial retirement to one of the generators, 
(which presumably had been numbered) then all of the entries 
concerning this generator could be taken off and the original basic 
records, as referred to on the ledger, be assembled and inspected. 
From these basic records the total or partial retirement could be 
made. 

An example of voluminous, unnecessary and meaningless infor- 
mation is shown in Table No. 8. Table No. 9 shows an adequate 
description for purposes of identification, and also shows the impor- 
tant divisions of cost. 


TABLE NO. 
THE PROPER METHOD OF RECGRDING ON A PROPERTY LEDGER 


Locaion—Plant No. 1 
Unit Cost T otal Cost 


.1 Generators 
No. ot Units 


high, oil and gas generator 
top, 42” 
diameter x 15-0” high 


steel bolted to crown of generator, circular platform with 3’-0’ 


high hand 
Generator House, 
blast nozzles, 4-6” 
making nozzles, 1-30” 
peep hole connections, 1 


railing 5°-0” 
5-16" 


| fire brick 1%" from shell. 
| Sil-O-Cel insulating powder. 


below 
x 20” 
diameter burner nozzles, 9-6 
diameter take-off nozzle, 2-1% 
air operated cylinder 


special 
necting rod to operate stack valve. 
This space is packed tight with dry 

Checker work of fire brick super- 


top 
cast 


ladder to floor of 
2-16” diameter 
" diameter gas 
diameter 
con- 
with 


with 
iron doors, 


Generator is lined 


. . . we) 5 
imposed on furnace arches. All steel work riveted and painted 1 $21,104.2 
Dec., 1927 7436 Reinforced concrete foundation with cushion 1 thick to pro- 
, ma . 
RR SR I ao oe eniemcccecamademercees I 1,260.62 
> = 7 & e 
Dec., 1927 7436 Pipe guard railing... . I 275.4) 
Dec., 1927 7436 Reaming Generator Door Hinges and. Cutting New Pins 33.00 
Note: If it were desired to determine quickly the oft discussed General operated stack valve, to be replaced by a pneumatically operated v. 
Costs (Overheads), they could not be obtained from Tab le No. 8 without in- basic data would have to be restored to for the retirement unit The | 
specting and possibly analyzing the amounts in the substantiating detail. The would serve only as an index to the work order file 
costs apparently have been recorded just as they occurred. The large sum may If a complete retirement was ae made, including the destruction of the 
or may not include all the General Costs. Assuming that it does include these foundation and a replacement was not to be made, then the total t 
costs and the entire Generator was later dismantled, but as is customary where shown on the ledger would be alle in their entirety for retirement 
a plant is not completely abandoned, the foundation remains, then an equit- However, the basic records would have to be inspected (providing such w 
able portion of the General costs would have to be deducted from the “‘large not known) to determine whether al! costs were equitably represents | 
amount’’ and assigned to the foundation, as an inspection of the basic records No advantages can be seen over the detail shown in Table No. 9, but the 
i showed, for example, that the amount shown opposKte the foundation is only information shown here is a discredit t appears to be haphaza everti 
the amount paid the foundation contractor. less, this has been considered as showing the detail of the pit e 
| f a partial retirement was being made such as the retirement of a manually in physical property in a utility 
| TABLE NO. 9 
| WHAT APPEARS TO BE THE DETAIL FOR A PROPERTY LEDGER—MOST DESIRABLE AND YET SUFFICIENT 
| ~ . ~ . > . - 
Account 314 Gas Production Equipment— .1 Generators Location—Plant No. 1 
| General Interest General Project 
| Equipment Base Construction During Project Costs TOTAL 
| Number Costs Costs Construction Costs Interest COST 
| Reference W.O. Number Description 
| 1927 
| Ty y - , Ad . . 
J. V. 12/4 Ww. 7436 1-14-0 Inside Diameter x 
P , ” . 
| 20-0 Height, steel plate 
| generator with conical top, 
| concrete foundation, com- 
| plete with steel stack, cir- 
| cular runway, steel plat- 
| form, pipe guard-railing, 
| 5 , ; 
| nozzles and fire brick lin- 
| ing. E.20 $18,372.50 $1,560.00 $597.98 $1,080 $64.80 $21,675.28 


Page 86 


Note to Table 9: The detail shown here provides all necessary reference detail 
and a sufficient description to enable the identifying of this unit of plant. The 
yeneral Costs are set out separately and can be inspected and tested for reason- 
bleness at the time of an investigation, such as a Rate Proceeding, without 
resorting to the basic records. Unless a total retirement is being made, the 
basic records will have to be referred to in each instance, but this ts not a 
reflection on the accuracy of the record It does not attempt anything more 
than a clear concise statement of the major facts. ‘There is virtue in not being 
too ambitious in that the conciseness of the record shows that the compilers 
ire aware that such a ledger (in itself) cannot contain all the combinations 
f detail for which it might be desirable to use Fixed Capital Records. 


TABLE NO. 10 


Classification of Accounts for a Gas Manufacturing Plant 


This is an example of what divisions might be made of a gas manufacturing 
plant that would suffice to show the detail for purposes of a cursory examination, 
which usually would be the extent of the investigation for most of the uses pre- 
viously mentioned Further divisions could be shown, such as establishing an 
ccount for each building and each item of equipment. Such further segregation, 
f course, would make the obtaining of retirement costs easier, in that it would 
present a more segregated index of the basic Work Order detail. It is believed, 
however, that such detail is not necessary even for this purpose. It can be seen 
that the divisions shown, sufficiently segregate the plant so that it would be an 
improbable condition where subsequent additions or retirements to any one 


iccount would be so numerous as to make it a long task to obtain all of the 


to the reasonableness of the unit cost was made, such as the checking of the 
reasonableness of the unit cost of each of the various units of plant, it would be 
ible to set up the total costs for each unit in a very reasonable length of 


me, the task resolving itself into the clerical one of summarizing the Work 


ae ’ ’ 
Order detail referred to in the ledger. 


Account How Segregated 


311 Land: 
311.1 Owned in Fee By plots 
311.2 Held for Limited Period By plots 
313.3 Permanent Easements If there are any they should be 
and Rights of Way recorded by plants 
312 Structures: 
312.1 Buildings By building numbers 
312.2 Other Structures and Im-_ By principal groups 
provements to Grounds 
313 Boiler Plant Equipment: 
313.1 Boilers By boiler numbers 
313.2 Heaters By equipment number 
313.3 Filters By equipment number 
313.4 Pumps By equipment number 
313.5 Tanks By equipment number 
313.6 Other Boiler Plant 3y equipment numbers or items 


Auxiliaries 
314 Gas Production Equipment: 


314.1 Generators By equipment number 
314.2 Purification Apparatus By equipment number 
314.3 Condensors By equipment number 
314.4 Pumps (Fuel, Water, By equipment number 
Steam and Lublicating 
Oil) 
314.5 Well Pumps and Air By equipment number 
Lifts 
314.6 Blowers By equipment number 
314.7 Exhausters By equipment number 


314.8 Compressors (Air) and By equipment number 
Vacuum 


314.9 Water Wells By well number 

314.10 Water Towers By equipment number 

314.11 Cooling Towers By equipment number 

314.12 Heat Exchangers By equipment number 

314.13 Tanks By equipment number 

314.14 Compression Units by equipment number 
(Gas) 

314.15 Other Production By equipment number or items 
Auxiliaries 

314.16 Power Circuits and By total for items 
Lines 


314.17 Station Piping (Fuel, By total for items 
Water, Steam, Intake, 
Discharge, Blast, Ex- 
haust, Blow-off, Va- 
cuum, Air, Sewer, 
Drain, Gauge, Lubri- 
cating Oil, Fire Fight- 
ing and Lamp Black 
Piping). 

315 Holders 


316 Miscellaneous Production 


By size of holder and location 
Nothing inventoried for this ac- 
count 
317 By-Product Structures 
and Equipment 


317.1 Structures By structure number 
317.2 Equipment and Indus- By equipment number or items 
trial Railway 


By total for item 


317.3 ‘Troughs 


WESTERN GAS 


Table No. 8 demonstrates a ledger which is merely the recording 
of the costs as they happened to occur, does not take cognizance of 
the kinds of costs and does not set out the oft discussed General 
Construction Costs. It is doubtful whether it would serve the pur- 
pose of substantiating the costs of Fixed Capital Investment at a 
court or commission proceeding. 

Table No. 9, on the other hand supplies the main divisions of 
costs with sufhcient description to serve for a cursory examination, 
such as would usually be given such records in connection with the 
uses enumerated in a previous paragraph. 

Neither of the records are of sufhcient detail, either for descrip- 
tion or money to enable an appraisal engineer to check the reason- 
ableness of the investment. ‘To provide such information on the 
ledger for the money shown on the second table would be to repeat, 
as previously stated, ail the details of the original work order 
analyses covering the various additions or retirements. ‘To do so 
would be to make a voluminous record which would in any event 
always need condensing for proceedings exhibit purposes. Further- 
more, such a record would be a repetition of the basic records and 
seldom, if ever, necessary for any of the uses mentioned. 

It can be seen that it would be impossible to make the detail on 
a Property Ledger cover all of the partial retirements that may 
take place unless the basic records were repeated on the ledger 
sheet. For example, if it were desired to replace a stack valve on 
a generator with a new and improved type, it can be seen that 
neither of the accompanying tables would supply such information. 
This information is unnecessary on the ledger sheet itself, and such 
retirements, of course, are the unusual rather than the usual. There- 
fore, it seems that the basic information is of utmost importance 
and the method of its accumulation and its subsequent analyses and 
recording are details which should first be determined before the 
Fixed Capital Ledger is set up. If the study of these salient points 
keeps in mind how the retirements can be made, the resulting rec- 
ords will probably be sufhcient for all purposes. 


In Rate or Appraisal Proceedings 

The degree of usefulness of such Fixed Capital Records for 
appraisal purposes in Rate or Appraisal Proceedings depends 
principally upon the method employed of determining fair value. 


Where rate making is based upon the original cost, historical cost, 
actual cost, prudent investment, or any other actual experienced 
original cost method, such a record can usually be used in its en- 
tirety, at least for a reasonable period of time after the making 
of an original appraisal which would either set up new physical 
records or substantiate physical records previously accumulated on 
the books. 

If fair value is determined by the reproduction cost new theory, 
it depends upon the particular method pursued of determining re- 
production cost new. If the method is the index method, whereby 
the actual experience of the company is expressed in terms of the 
present day dollars by the use of the indices reflecting the fluctua- 
tion in construction costs, then the records are of considerable use 
in all of their detail. With the use of such a method the impor- 
tant task is to develop indices which correctly reflect the present 
value of the utility’s dollar. After these are compiled, and provid- 
ing that the book records are divided correctly into the different 
kinds of costs, the indices can be applied directly to these costs, 
and thus the actual cost as shown on the books is elevated or low- 
ered according to the dictates of the indices. 

If the Reproduction Cost New Method is to reproduce the prop- 
erty under present construction conditions rather than historical 
conditions, necessitating the obtaining of present day construction 
condition costs, the Fixed Capital Records do not have the same 
degree of use as under the first method. However, they will be 
found invaluable in substantiating many of the present day costs 
developed; more particularly the General Construction Costs, pro- 
viding the relation between Direct Base Cost and General Con- 
struction Costs clearly shows on the Fixed Capital Record. Such 
relation can be used in establishing the one employed in setting up 
such an amount in the Reproduction Cost Appraisal. In addition 
to this specific instance, there would be many other instances where 
such records could be used in producing an appraisal on the Repro- 
duction Cost New Theory regardless of the particular method 
employed. 

The biggest advantage in having Fixed Property Ledgers that 
show the property segregated by major units and by kinds of costs 
in rate making proceedings, is not that they will save expense but 
they will save time. It is seldom that sufhcient time is allowed for 
the making of complete, comprehensive appraisals before a rate 
proceeding. In fact, the opposite condition is usually the one expe- 
rienced where the information is needed before instructions are 
issued to obtain it. Comprehensive Fixed Capital Ledgers, main- 
tained by a scientific method of accumulating, analyzing and filing 
basic data, present evidence which is practically unreversible. 

Recent Court Decisions have stated that the utility is its own 
manager and items of expense can not be ignored unless there is 
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an abuse of discretion in that regard by the utility’s officers. Thus 
it can be seen that the right kind of Fixed Capital Property Ledger 
can have extensive use where rate making fair value is determined 
by the experienced actual cost method or even by Reproduction Cost 
New Method. 


In Placing of Insurance and Substantiation of Disaster Losses 


The amount of detail (or how it shall be shown) which should 
be carried on the Fixed Capital Ledger for obtaining cost informa- 
tion for insurance purposes, varies with the units of plant and with 
the type of policy or reserve being carried. For example, it may 
be that on a concrete building no insurance would be carried on the 
foundation, but the entire superstructure might be covered. On the 
other hand, on an entirely wooden structure, with wood floor and 
concrete foundation, the insurance probably would cover the entire 
structure, the foundation being of such little importance. In some 
instances the policy would cover the equipment both inside and out- 
side of the building, but in other instances the rate would be dif- 
ferent for the equipment outside of the building, if it was covered 
at all. Therefore, it would be rather difficult, if not impossible, to 
set up a Fixed Capital Ledger and divide the costs on buildings 
in the same manner to anticipate all the possible combinations of 
insurance requirements. However, here again sufhcient detail 
would show upon the basic records, such as the analyses of the 
work orders, the ledger serving again as an index for the location 
of the work orders by virtue of the fact that these ledgers would 
refer to the work orders. The ledger and the basic records could, 
also be used, of course, in substantiating losses in case of fire, 
earthquake or any other disasters, providing, the records themselves 
were not destroyed. 


For Tax Purposes 


Where taxes are computed on an ad valorem basis, the property 
records showing the capital investment by major units of plant 
would be an invaluable aid in correctly computing the taxes. It 
occurs quite frequently that there are different tax rates on the 
land, the improvements and upon their items of the system such as 
gas mains and holders. When a property record is being set up 
these conditions should be kept in mind. It is quite likely, how- 
ever, that the property record which would satisfy retirement pur- 
poses and rate making purposes would satisfy this use. 


For Setting Up New Accounting Districts 


Such records could be used where new accounting districts were 
being established. It might be necessary, however, to make an in- 
ventory of such general things as distribution mains and meters, but 
even if such appraisal effort were necessary, the unit costs for 
pricing these mains and meters and services would be available 
from the Property Ledger and its basic records, and it is the devel- 
opment of unit costs which is the most difhcult and expensive. 


For Property Investment Reports 


In general, the information that would show on the ledger itself 
would be sufficient for any inquiries that the Regulatory Bodies 
might make regarding the investment in physical properties. If 
their inquiries were as to the reasonableness of the costs and it 
were necessary to set forth the unit costs, then the basic informa- 
tion would have to be used rather than the ledger. For reports to 
local or Federal investigating authorities, utility associations, state 
boards of equalization, and in replying to other similar requests 
for property information, the amount of detail shown on a Fixed 
Capital Ledger usually would be sufhcient without reference to the 
basic records. 


For Advanced Forms of Rate Making 


For making a Cost of Service Study, preparatory to the devel- 
opment of three or four part rate, a Property Ledger which would 
be kept in sufhcient detail for retirement and rate making purposes 
would be quite sufficient for this purpose. As three or four part 
or other advanced forms of rates find increasing favor, this use will 
be more necessary. If such a three or four part analysis were 
necessary, such a split of the property would first have to be 
obtained. The general segregations that show in the Commission’s 
Classification of Accounts are not sufhcient because they contain too 
many units of property in one account. 

For Financing 

The details which show on a Fixed Capital Ledger would ordi- 
narily be sufficient for all purposes of showing the actual invest- 
ment at the time of refinancing or the issue of new bonds. In fact, 
most mortgages have been written and most bonds have been floated 
with much less information of the detail of the actual investment 
in properties. They would also serve not only to eliminate to this 
extent the effort of obtaining this detail (usually in an unreason- 
ably short time) but would go far towards assuring the bond hold- 
ers that the investment in property was reasonable. The last 
attribute is not the least important either. 
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Decision as to Kind and Type of Ledger is the Least Important of 
the Tasks in Setting Up Fixed Property Records 


_In most of the instances enumerated showing the uses for Fixed 
Capital Ledgers or Records, the ledger is, or can be, nothing more 
than an amplified index of the major units of the property because 
it 1s neither practical nor possible in many of the instances to in- 
corporate on the ledger sheets all of the information necessary for 
the use. Thus, it is necessary that the basic records be the ones 
from which the ultimate detail should be supplied. Therefore, 
when Fixed Capital Ledgers are being contemplated, it is not a 
matter of deciding what price of ledger bindings shall be used, 
what quality of paper, what size of sheets and what ruling shall 
be used, but it is the question of deciding what detail shall be 
shown, how it shall be accumulated and by whom it shall be com- 
piled and maintained. 


Determination of Details of Methods of Accumulation and Record- 
ing Most Dificult Tasks 


The deciding of the details of the kind, size of ledger, type of 
paper, etc., is the least important of the tasks to be accomplished. 

It is the obtaining of the money and the association of the phy- 
sical facts that are the important tasks and the difficult ones. There- 
fore, the first and most important tasks that must be accomplished 
are the work order systems, the system of field reports and the 
construction (or work order) accounting staff. Incidentally, this 
last is not the least important of the tasks, because the Fixed Capi- 
tal accounting is not the routine that is experienced in making out 
payrolls, distributing stores, accounting for automobile expense, and 
numerous other tasks of the accounting department which are sub- 
jected to the same cycle of operations from day to day and month 
to month. Although some of the work in the Construction Cost 
Accounting is routine or can be reduced to routine, such things as 
the dividing of the property into major units, the associating of 
costs, the collecting of costs, the determination of retirements and 
small capital installation policies, and the associating of money 
with physical information for retirement purposes are matters 
which must be decided by someone both trained for and expe- 
rienced in such work. The one who would be in direct charge of 
this work should be trained and experienced, if possible, in both 
engineering and accounting work so that not only the accounting 
details would be apparent and known to him, but that the physi- 
cal information and descriptions of property also would be known. 
If it were possible to obtain a man who was acquainted with the 
details of the uses for such records such as one who is acquainted 
with appraisal work (and preferably with the other uses men- 
tioned) the work probably would be done more accurately and in- 
telligently and with less trial and error effort. 

In addition to the very important tasks mentioned, there are 
other things which must be considered, such as the compiling of the 
classification of accounts or a classification of the segregation of the 
properties into major units, the determination of what shall be the 
retirement policy on replacements and on small capital installa- 
tions, the establishment of the kinds of costs and their method of 
recording, the consideration of the peculiarities of each major 
group of property and how its costs shall be accumulated, and more 
important how it shall be maintained in the future when retire- 
ments occur. These are the problems and therefore, are the tasks 
to be accomplished if an adequate Fixed Property Record is to be 
obtained. Information the ledger shall contain, and the kind of 
ledger and ledger sheets on which such information shall be re- 
corded, are matters which can easily be determined after the more 
important details have been decided upon. 

Fixed Capital Ledgers Are Not a Panacea For All Capital Account- 
ing Ills But They Are a Preventive For Most of Them and a 
Remedy for the Remainder 


Too often when improvements are being suggested, an attempt 
is made to convey the idea that the improvement proposed is a 
panacea for all ills. A Fixed Capital Ledger is not a panacea for 
all accounting ills. As has been explained, unless all of the details 
are considered and carefully worked out and the accumulation of 
the records as well as the Fixed Capital Ledger are maintained by 
trained employees, even these records will fail to alleviate the 
major fixed Capital accounting ills. However, after the develop- 
ment period has been accomplished and the records have been set 
up as suggested, the accounting future for Fixed Capital will be 
free from many of its trials of the past, not the least important of 
which is the necessity for appraisals during or prior to important 
rate or financing cases. 

Furthermore, if Fixed Property Records are initiated after a 
utility has been operating for several years, they will not accom- 
plish the impossible task of putting the previous existing account- 
ing house in order. ‘This, of course, is usually accomplished by 
means of a comprehensive actual experienced Cost Appraisal. 
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Nevertheless, although such an expense may be necessary to start 
such Fixed Property Records, the number of reappraisals in the 
future will obviously be eliminated. Original appraisals and sev- 
eral reappraisals have occurred in practically every utility operat- 
ing under rigid regulation. To state that the elimination of these 
reappraisals would be a saving in money is to state the obvious 
to those who have experienced historical cost Appraisals, but to 
believe that both Historical Cost Appraisals (or appraisals of any 
nature) and Fixed Capital Accounting Records can be avoided, is 
to disregard one of the necessities of Public Utility Regulation. 
Necessities can hardly be classed as economic wastes. 


The Solving of the Fixed Capital Problem is a Worthy Task Even 
Though It May Be Condemned by Some 


Too often managers and other executives of public utilities have 
condemned what they believed to be a great economic waste, wher 
reappraisals or Fixed Capital Records have been attempted. How- 
ever, they have overlooked the fact that this is a problem and an 
attendant necessity of regulation. Fixed Capital Records, as has 
been stated, are an important medium of regulation because upon 
the Fixed Capital has been established the basic principle of deter- 
mining what the profit shall be. If the days of uncontrolled com- 
petition are critically recalled with their duplication of investment 
and operation expenses and their unremunerative investments of 
property in non-profitable customers, little justification can be found 
for the criticism that problems of regulation, such as ascertaining 
the Fixed Capital, are a great economic waste and therefore un- 
necessary and an evil. 

It is true, however, that the determination of Fixed Capital 
has necessitated at least one appraisal, and to the dismay or dis- 
satisfaction of managements reappraisals have been necessary. 
The necessity for the recurrance of these appraisals has been looked 
upon by some as one of the conundrums of modern utility opera- 
tion, always evident but apparently unsolvable. It will cease to be 
a riddle when utilities decide to attack it in the same manner that 
problems of production and distribution have been studied and 
then eliminated or controlled. The study, however, must not just 
confine itself to setting up a work order system, or establishing a 
method of analyses, or deciding any one or two of the other attend- 
ant tasks. These are only parts of the problem. If successive re- 
appraisals are to be avoided, the Fixed Capital Record must con- 
tain the qualities of a well developed appraisal. If the entire 
system of records has been set up in all details, this will be 
accomplished and the necessity for future reappraisals will be 
reduced to the minimum. Furthermore, such records will eliminate 
one of the major objections to appraisals based on experts’ expe- 
riences in that the records will present evidence of the actual 
conditions as they occurred, which will be practically free from 
the vagaries of experts’ opinions. Furthermore, regardless of the 
method of determining fair value, such records will be invaluable 
in substantiating the existence of costs which will beget confidence 
on the part of regulatory bodies, will assist in reducing the expense 
of the exacting burden of rate cases which will be of equal inter- 
est to the utility's management and its consumers and will go a 
long ways toward eliminating the despair of those trying to solve 
the valuation problem. The latter advantage is worthy of a sep- 
arate paper in itself, but can only be mentioned here. 


Fixed Capital Records and the So-Called 
Perpetual Inventory Theory 


This discussion would probably be incomplete if it did not men- 
tion the so-called Perpetual Inventory Idea. Such Fixed Property 
Records as described do not, or should not, purport to be a com- 
plete record of all changes in the physical items of property. In 
the first instance, it is not economically possible even to make an 
appraisal, which contains 100 per cent of the items of plant, and 
thus reflect all of the differences as they have occurred. Never- 
theless, if the appraisal] has been scientifically compiled by capable, 
experienced engineers, the result will be sufficiently close for all 
uses. This same condition applies to the subsequent Fixed Capital 
Records. It is not possible to obtain complete description of all 
future changes of property from the field forces, nor is it possible 
to obtain all the costs. Many of these changes take place during 
work done under operating and maintenance conditions and ac- 
counts, and are never reported. 


Furthermore, in regard to replacements and small capital in- 
stallations, the utilities accounting policies affect considerably the 
length of time during which such records shall remain unchecked 
by an appraisal. The reasonableness of the period of time before 
a reappraisal is needed can be determined by the condition of the 
records at the time of investigation. 


It can be seen that the following conditions might change the 
records to such an extent that a reappraisal would be desirable if 
not necessary. If the property were serving natural gas and 
switched to the service of artificial gas, there would be involved 
wholesale retirements, replacements and the possibility of amortiz- 
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ing some of the unsalvageable property. Under such circumstances, 
it is quite likely that it would be impossible, with a normal ac- 
counting staff and a reasonable expenditure of money, to properly 
account for all of the changes which would take place under these 
changed conditions of service. 


If the property were located in a rapidly growing community 
necessitating rapid additions and betterments, taxing the construct- 
ing, operating and accounting forces beyond normal, and prevent- 
ing and handicapping a systematic recording of the extensions and 
changes in property, then here again it is doubtful if the property 
records could be maintained so that they would reflect all of the 
new work and changes. 


If the property were located in a territory where soil and other 
physical conditions caused rapid deterioration and thereby rapid 
replacement, or if the growth as described in the second example 
caused wholesale replacements due to inadequacy, then, here again, 
it is doubtful whether the book property records could be main- 
tained in the manner most desirable. 


Furthermore, errors in such records will creep in due to the 
inherent nature of the system of recording. 


Where retirements are made on the weighted average cost to 
date, a long period of retirements might easily considerably reduce 
the total money shown for such accounts as Mains, Meters, Services 
and Regulators. For example, if retirements for meters are made 
at the weighted average cost to date (and it is difficult to do 
otherwise), it is easy to see that the old and lower cost meters 
will be retired first, but because the lower costs are weighted in 
with new higher cost meters a portion of the higher cost meters 
are automatically retired.* The larger and older the gas utility, 
the more money that can be incorrectly, but unavoidably, written 
out in this manner. This condition also applies to mains, services 
and regulators if retirements are made at “weighted average 
costs all years to date.” Although it is occasionally possible to 
retire mains at the costs prevailing at the year of installation, it is 
seldom possible to so retire services, meters and regulators. 


Most companies find it impracticable to adjust capital records 
for all changes due to replacements. Therefore, they set some 
monetary or physical limit such as $200.00 or 100 feet of main, 
which can be replaced without issuing a work order (or some 
other form of authorization) to which the cost of doing the work 
is subsequently charged: In this instance the constructing and 
operating forces can make their charges direct to the maintenance 
accounts as contained in the classification of accounts. During 
these replacements, minor changes such as the adding or deducting 
of pipe, or fittings, are frequently made and occasionally there are 
major changes such as the addition of manholes and valves, all of 
which are charged to maintenance with the remainder of the job. 
Thus, there are additions and deductions to the property which are 
not reflected in the property record. Due to extensive campaigns 
of replacements, rapid expansion or changes, these additions and 
deductions naturally multiply and it is often found desirable to 
make a reappraisal. 

The size of the properties under consideration also has con- 
siderable influence as to whether a reappraisal is necessary. For 
example, a discrepancy or omission to the extent of $200,000 on a 
$10,000,000 property affects the rate base and the resulting rate of 
return considerably more than it would on a property with a rate 
base of physical property in excess of $100,000,000. Therefore, it 
is necessary to consider al] of the discrepancies that probably exist 
and to exercise managerial judgment as to whether a reappraisal 
is necessary. Nevertheless, it can be seen that a record, which 
reflects 100 per cent of the property, which is what is intended 
to be conveyed by the Perpetual Inventory advocates, is an hallu- 
cination. Discard the idea, because it leads managements to ex- 
pect the impossible! 


Fixed Capital Records Will Decrease the Expense of Reappraisals 


The making of reappraisals would not only be reduced in num- 
ber, but those that were necessary would be compiled quicker, 
cheaper and more accurately by having the right kind of Fixed 
Capital Records. When reappraisals become necessary, the infor- 
mation which would be supplied by the basic details back of the 
Fixed Capital Ledger would reduce the cost of these appraisals 
to a very considerable extent. Much of the time that is spent in 
making appraisals is spent upon the development of basic cost 
information, and it is the searching, obtaining, analyzing and com- 
piling of the unit costs from this basic information that requires 
the bulk of the time and is, therefore, the most expensive part. 
Even the making of the inventory would be considerably simplified 
because the records would supply a list from which to check many 
of the articles of property, eliminating the necessity for writing 
long descriptions and making extensive measurements in the field. 
The inventory of a gas manufacturing plant probably would re- 


*For example, five light tin meters cost approximately, 1912, $5.15; 1920, $9.80, 
and 1927, $8.60, material cost only. 
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solve itself into a comparison of the units listed on the Fixed Capi- 
tal Ledger with the units in place.* 


Experienced Engineers and Attorneys Are Not Deceived 
By Elaborate Ledgers Lacking Correct Basic Data 

In closing the discussion for this report, the utilities are admon- 
ished to take cognizance of the fact that there are few, if any, 
engineers and members of the legal profession today (more par- 
ticularly the engineers) associated with and familiar with rate 
making and appraisal] requirements, who are deceived by a high 
priced, elaborate ledger, even though it may be compiled legibly 
and may have all the outward appearances of extreme accuracy. 
These engineers realize that it is the basic information that deter- 
mines the quality of the detail shown on the Fixed Capital Ledger 
and not the embellishment of that basic information. In other 
words, a new and modish suit of clothes, hat, shoes, shirt, cravat 
and other accoutrements, together with a tonsorial renovating and 
a square meal, may make an illiterate beggar appear to be a gen- 
tleman, but it will not make a public utility executive out of him. 
The qualities which he lacks in education, training and specialized 
experience are the qualities which such a position first requires, 
and the gentlemanly attributes, although necessary in _ properly 
setting off the other qualities, follow these attributes rather than 
precede them. Likewise, a leather bound ledger with high grade 
ledger sheets carefully ruled and an apparent careful logical 
segregation of property, together with legible concise description 
of entries of money, does not mean that these moneys contain all 
of the different classes of costs in correct or equitable proportions, 
that the physical and monetary information has been accumulated 
so that retirements can be made in the future, and that all of the 
other basic requirements and procedures mentoned in previous 
paragraphs are reflected in the debit and credit entries. If the 
Fixed Capital Records contain these qualities, then it is their right 
that they should be embellished properly with the type of ledger 
mentioned. Therefore, utilities must make certain that their Fixed 
Capital Ledger is not a beggar in gentleman’s clothing. 


Recommendation that Future Committees Pursue 
This Subject in an Orderly Manner 

With these conditions in mind, this year’s committee suggests 
that next year’s and all future years’ committees on this subject be 
called “Fixed Capital Records Committee” rather than ‘Fixed 
Capital Ledger Committee,’ that these committees include all of 
the important basic divisions mentioned, and that, if possible, they 
consider these basic divisions in a thorough and orderly manner 
before making a recommendation, if any, as to the ledger itself. 
There is much to be done, but the tasks can be accomplished. 


*From the Chairman’s personal knowledge of the cost of inventory and unit cost 
development on appraisals, he conservatively estimates that a check appraisal of 
such comprehensive records would be at least 50 per cent of the cost of an original 
appraisal where such records were not available. 


Accrued Impairment 
By Ratpu U. FITTING 


Valuation Engineer, Los Angeles Gas and Electric Corporation 


HERE has been considerable confusion in the use of the 

word “depreciation” in its application to public utility prop- 

erties. In the time since the term was first used as an 
accounting matter only, the principle establishing it has spread to 
engineers, bankers and the courts, and each have slightly varying 
interpretations of it. 

In a more or less recent interpretation as placed by court decisions 
in the deductions to be made from estimates of physical property 
to obtain fair value or rate-base, the use 
of the term depreciation does not properly 
apply in my opinion and I therefore sug- 
gest a new term of “accrued impairment” 
to take the place of depreciation in this 
particular application. 

Depreciation is now generally defined 
as the lessening worth of physical prop- 
erty, due to use and other causes, and is 
generally given in two classes, physical 
and functional. The physical deprecia- 
tion may be the decretion in value due 
to wear and tear, deterioration, neglect, 
etc.; the functional considerations being 
usually prospective and cover such items 
as obsolescence, inadequacy, inadaptabil- 
ity, etc. In an article on the subject of 
Depreciation, written by me and _ pub- 
lished by the Electric Railway Journal in 
its issue of September 26, 1914, I outlined 
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12 different methods of computing depreciation. No doubt several 
more have been devised since then. 


It must be remembered that 
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at that time there was considerable opposition to the use of depre- 
ciation by operators in general. 

Bankers, however, in order to protect their clients and invest- 
ments, as represented by bondholders and mortgage bonds, for 
many years had insisted on provisions written into the mortgage 
indentures that provided for bond sinking funds and maintenace 
accruals. The “sinking or renewal fund” could be used in two 
ways, (1) to reduce the investment by the purchase of outstanding 
bonds, or (2) to increase the physical property by using the fund 
for extensions. Obviously, no bonds could be issued against such 
extensions. The maintenance accruals had for their purpose the 
assurance that the property would not be neglected or allowed to 
get into a bad state of repair through the lack of sufficient ex- 
penditures in maintaining the property. 

Today the matter has been taken out of the hands of the invest- 
ment bankers and put into the hands of regulatory bodies, in so 
far as these provisions for protection to the investment are con- 
cerned. With the introduction of open end mortgages and protec- 
tive measures as to the proportion of available earnings in the 
issuance of new bonds, the sinking fund method of the reduction 
of outstanding investment as a protective measure is passing. 

In the years that have intervened, depreciation reserves have 
been built up by utilities and others under the requirements of 
regulatory commissions and that procedure is now accepted without 
protest and opposition which it encountered in the beginning. 


In the article referred to I pointed out three uses for deprecia- 
tion: 


(1) To obtain the equity for capitalization from estimated 
appraisal duplication value as used by investment bankers. 


Very evidently the investment banker in the extreme test is in- 
terested im what the property would bring at a forced sales. The 
actual investment in cash may be higher or lower than that market 
price. Therefore, the depreciation estimate must be determined 
from that standpoint. 

(2) To obtain annual reserves from earnings to offset losses 
in physical property as a protection to investments. 


As to this, Mr. Justice Moody for the U. S. Supreme Court said 
in the Knoxville Waier Company (212 U. S. 1) decided January 
4, 1919, that, | 

“The Company is not bound to see its property gradually 
waste, without making provision out of earnings for its re- 
placement. It is entitled to see that from earnings the value 
of the property invested is kept unimpaired, so that at the end 
of anv given term of years, the original investment remains 
as it was in the beginning.’ 

Whether such reserves should be calculated upon present fair 
value or upon investment cost, the Supreme Court of the United 
States has never definitely stated in its decisions. There are advo- 
cates of both procedures and each has arguments and reasons for 
his particular choice. 

There is, however, a general agreement that the depreciation 
reserve belongs to the utility and should not be used as a deduction 
to obtain fair value. 

(3) To obtain fair value for rate making purposes as used by 
regulatory commissions. 

In the appraisal of a public utility property to obtain its fair 
value on which to base rates, there are many court decisions to the 
effect that the property in existence at the time of the inquiry is to 
be considered and that property only. There must be no substi- 
tutional propertics estimated. For that reason, then, depreciation 
considerations which have reference to the property as it will exist 
at some future time should not be considered. For example, inade- 
quacy of equipment at the time of inquiry means that additional 
investment is required. Because it is inadequate in capacity for 
the existing needs does not necessarily mean that it should be 
penalized in value. If ample reserves are available to protect the 
investment at the time the equipment is replaced, additional funds 
must be provided from new capital to take care of the increased 
investment required for the equipment of the larger capacity. For 
example, an oil gas generator becomes inadequate; the original 
cost is charged against the depreciation reserve account and the 
plant account is credited with the same amount. If it is replaced, 
the entire cost of the new unit is charged at full cost to the plant 
account. The depreciation reserve then provides a means to retire 
the investment in depreciable property at the end of its useful life, 
and it is obviously then to provide for the future to cover the 
functional features of depreciation; the unforeseen and unobserv- 
able elements that will cause the retirement of property from 
service. 

The property on which the appraisal is made is not the property 
at some uncertain future date but the identical property in exist- 
ence at the time of the inquiry. It seems plain, therefore, that 
functional depreciation as covered by the operations of a depre- 
ciation reserve has no place in the determination of the deductions 
to be made from reproduction cost new for obtaining fair value for 
rate making purposes. 
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The problem then becomes, What shall constitute the elements 
to be estimated as deductions for depreciation (“accrued impair- 
ment’) ? 

The courts have held that when reproduction cost new is to be 
used for a rate base, depreciation must be deducted to obtain fair 
value for rate-making purposes. The method used by the investi- 
gators to obtain the amount of that deduction varies greatly and 
has become a matter of the opinion of the individual engineer, as 
to whether he shall use a straight line method, or the sinking fund 
method, or tables based on ages and lives, or a method based on 
equal annual charges, etc. Many recent court decisions, where 
depreciation deductions were involved, have stated that estimates 
made by competent engineers by personal inspection are to be pre- 
ferred to any other method. It is in the application of this in- 
terpretation that I have suggested the use of the new term of 
“accrued impairment.” 

In the case of the P. G. and E. Co. vs. S. F. (265 U. S. 403) 
decided June 2, 1924, Mr. Justice McReynolds, speaking for the 
majority of the Supreme Court said, concerning the application 
of a 5 per cent compound interest curve to obtain depreciation as 
used by the Special Master, H. M. Wright, 

“Appellant (P. G. and E. Co.) objects to the application of 
this method and insists that depreciation should have been 
ascertained upon full consideration of the definite testimony 
given by competent experts who examined the structural units, 
spoke concerning observed conditions and made _ estimates 
therefrom. As these examinations were made subsequent to 
the alleged depreciation for the definite purpose of ascertain- 
ing existing facts, we think the criticism is not without merit. 
Facts shown by reliable evidence are preferable to averages 
based upon assumed probabilities.” 

In the Indianapolis Water Case (McCardle vs. Indianapolis 
Water Company) (47 Sup. Ct. Rep. 144 PUR 1927 A 15) decided 
November 22, 1926, Mr. Justice Butler said, 

“The testimony of competent valuation engineers who exam- 
ined the property and made estimates in respect to its condi- 
tion is to be preferred to mere calculations, based on averages 
and assumed probabilities.” 

Justice Butler then cites the following cases: 

P,. G. & E. Co. vs. S. F. 265 U. S. 403. 

Standard Oil Co. vs. S. P. Co. 268 U. S. 159. 

Landon vs. Court of Industrial Relations (D. C.) 269 Fed. 433. 

Winona vs. Wis. Min. L. & P. Co. (D. C.) 276 Fed. 996. 

N. ¥. Telephone Co. vs. Prendergast (D. C.) 300 Fed. 822. 

So. Bell T. & T. Co. vs. Rail. Com. (D. C.) 5 Fed. 2nd 77. 

Justice Butler may have cited a great many more cases such as 
the, 

Arkansas Water Co. vs. Little Rock PUR 1924 C. 73. 

West. El. & Mfg. Co. vs. Denver Tramway Co. 3 F. 2nd 285. 

State ex rel EHlopkins vs. Southwestern Bell Tel. Co. 115 Kans. 
236, 223 PUR 1924 D. 388. 

In the recently decided cases covering the constitutionality of the 
Dollar Gas Law of 1923 of the State of New York, the U. S. 
District Court of the Eastern District has in several instances 
clearly defined what should be deducted from reproduction cost 
new in the name of depreciation in order to arrive at fair value 
for rate making purposes.. It has also conformed to the decision 
of the U. S. Supreme Court in the P. G. & E. Co. Case by the 
elimination of calculations of “averages based on assumed proba- 
bilities.” In the case of the N. Y. and Richmond Gas Company vs. 
Prendergast (PUR 1925 E 19, 1926 B 759) decided by the U. S. 
District Court of the Eastern District, the master in his findings, 
which were later confirmed by the court, said, 

“The testimony presented by the plaintiff shows that the 
property is maintained in good condition and is 100 per cent 
ethcient in performing its functions in the manufacture and 
distribution of gas In conformity with the opinion of 
Judge Campbell in the Brooklyn Union Gas Company Case 
and the findings confirmed and adopted by Judge Winslow 
in the Consolidated Gas Company (PUR 1925 C 744), I have 
deducted (from reproduction cost new) in ascertaining the 
present value of the plaintiff's properties, the sums testified to 
by competent contractors as to the cost of restoring the prop- 
erties to a condition equal to new.” 


In the case of the N. Y. and Queens Gas Company vs. Prender- 
gast (PUR 1924 B 138, 1924 E 59), Special Master Graham, in 
his findings for the same court and later afhrmed by District 


Judge Winslow, said, 


“In view of these facts, I am unable to find any accrued or 
‘straight line’ depreciation as it is sometimes called. I have 
deducted the amount Mr. Burt and Colonel Miller testified 
would be required to put the property in as good condition as 
new as showing the amount of the renewals and replacements 
necessary to be made in the so-called regular course of its 
business from future earnings and because, as I have already 
stated, they had based their appraisal on reproduction of the 
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plant new and stated that these amounts would be necessary 
to put it into that condition.” 


The other cases similarly passed upon by the same court of the 
other contestants against the Dollar Gas Law of 1923 in New 
York State are cited here. 
Consolidated Gas Co. vs. Prendergast (PUR 1925 B 1925 C 744. 
Master findings were confirmed by Judge Winslow, April 2: 
1928. 

Kings County Lighting Co. vs. Prendergast (PUR 1925 C. 705, 
E 5). 

Master’s findings confirmed by Judge Menton, June 30, 1925. 

Queens Borough Gas and Electric Co. vs. Prendergast, reported 
by the A.G.A. information service bulletin No. 78, April, 1928. 
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In this case the estimated amount required to restore the prop- 
erty to condition new (or “accrued impairment’) was about 
$33000, on a business having a final value of nearly $10,000,000. 


Out of the haze of uncertainties which has characterized much 
of the court decisions in the past few years in the matter of what 
shall be deducted from reproduction cost new to obtain the rate 
base, has finally appeared the tangible interpretation of the matter 
by the U. S. District Court of the Eastern District. In its many 
decisions, it has been uniformly consistent and clear in its method. 
Here is legal precedent which all interested in these problems 
should welcome as “children out of the storm.’ All fine spun 
theories of depreciation, curbstone estimates, and intricate ofhce 
calculations not based on close physical examination, are thrown 
into the discard by the U. S. District Court. The deductions 
which it allows from reproduction cost new are estimates which 
any experienced engineer can make by personal inspection. 


It is to be seen that such deductions as used by the Courts are 
not strictly depreciation but involve only the one phase of physical 
depreciation, and also some elements of maintenance. Deprecia- 
tion therefore cannot be used correctly as a name for such esti- 
mates as made by personal inspection. 


Let us adopt this idea, that depreciation is both physical and 
functional and can only be applied in such places where it is 
strictly applicable, such as accumulation of reserves, of deductions 
for condemnation purposes, for bankers’ estimates, etc. However, 
in the determination of the deductions to be made from reproduc- 
tion cost new to obtain rate base, let us consider standardizing 
on the use of the suggested term “accrued impairment.” 


Financial and Operating Cost* 


T IS the opinion of many of the accounting profession who are 

familiar with utility accounting, that comparatively little at- 

tention has been given by utility companies to the improving 
of financial and operating statements. This claim seems to be 
somewhat well-founded, for there appears to have been nothing 
done previously in the Association with the particular purpose in 
mind for which this committee was named. ‘The members, there- 
fore, have approached the subject with some apprehension, and 
with the idea of dealing with it in a more 
or less general manner, possibly to the 
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disappointment of those expecting some- ] 
thing more specific in the way of recom- Z| 
mendations. But it must be realized that 7 
the type and extent of most financial and Y 
operating reports, and the number in use Y 
in the various companies depends largely 7 
upon the wishes of the management, and 7 
that in each organization there are nu- 7 


merous special reports on facts peculiar 7 
to the particular company, which must 7 
be éxcluded from consideration. j 
However, the time seems opportune for y 
a general survey of this topic. The J j 
period of abnormal expansion with itis W000 
attendant problems has passed and the 
time is at hand when there will be a N. H. Bradshaw 
greater necessity for the proper _ inter- Chairman 
pretation of those factors influencing fin- 
ancing, revenue and cost which are a measure of the perform- 
ance of a company and its management. 


It is felt by many that the accounting department itself is not 
yet fully cognizant of the important position which it occupies 
in the field of industry and the important responsibility which it 
carries with reference to the executive, of interpreting the business 


| * N. H. Brapsuaw, Los Angeles Gas & Electric Corp., chairman: J. P. Case. 
Southern California Gas Co.; A. T. Keutry, Pacific Gas & Electric Co.: W. J. 
McCoy, Southern Counties Gas Co.; R. S. McNamee, Coast Counties Gas & 
Flectric Co. 
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to him by means of figures. Some few there are, no doubt, even in 
our own ranks, who still consider that the chief function of the 
accounting department is the collection and recording of financial 
and operating data. ‘They overlook the fact that the recording 
of figures is simply a means to an end, and that the true pur- 
pose of books of account is that of a place from which to obtain 
facts for the information of those concerned. 

The aim of those engaged in business is primarily the making 
of profits, (which in the utility business is synonymous with good 
service), and in the modern utility organization, where the re- 
sponsibility for the accomplishment of this purpose is placed 
with the management, the accountant must realize that his is the 
role of counselor, advisor and interpreter rather than that of a 
mere recorder of facts; for who in the organization is in a 
position to have a more comprehensive and accurate view of its 
affairs than he. ‘The management, then, to obtain full value 
from the accounting department must require that the specialized 
knowledge to be found there should not be limited to the solu- 
tion of accounting problems, but should likewise be employed 
in constructively assisting it in dealing with matters involving 
questions of policy. 

As the technical man has developed scientific recording instru- 
ments for the mechanical control of the plant, so must the account- 
ant develop for the executive, like instruments in the shape of 
financial and operating reports, the proper interpretation of which 
will measure for him the activities of individuals, departments 
and the enterprise as a whole, in such a way that he may exer- 
cise continuous control. Upon the interpretation of such reports, 
then, depends his ability to intelligently direct the future operations 
of the business. 

The problem of interpretation, it is said, is to determine sig- 
nificance. Significances are suggested principally by comparisons 
of various kinds—current figures with corresponding figures of 
previous periods, or with set standards, which indicate the trend 
of certain activities and the efhciency of those directing them. 
Comparisons, however, have certain limitations, as they usually 
suggest further investigation to determine the facts, rather than 
significances which are conclusive. Possibly it is because of this 
difhculty in attempting to draw final conclusions from compari- 
sons that the idea of relationships, as indicated by ratios, has 
recently been given so much consideration and attention. 


Those familiar with the figures submitteed monthly by the ac- 
counting department of any large utility know that the attempt 
to remember even an approximation of some of them is a very 
dificult task. Relationships expressed in percentages are much 
easier to visualize and retain, thereby enabling the executive to 
whom they are presented, to confine his study to those details sup- 
porting the ratios requiring his attention. The advantages can be 
seen more plainly when considering the necessity of making a 
study of several reports originating in groups of afhliated com- 
panies. ‘These reports, if expressed in ratios, could be com- 
pared much more easily either with each other, or with com- 
posite ratios, and would disclose more readily the existence of con- 
ditions which should be remedied. 

The paragraphs below, which are numbered to correspond to 
certain ratios shown on Form No. 1—‘Financial and Operating 
Ratios Record’—are quotations from a recent text on _ utility 
accounting suggesting some interpretations of variations in these 
ratios. 


Operating Ratios 


1. Domestic Sales to Total Revenue. ‘The logical measure- 
ment for this is in ratios of values. Periodical comparisons will 
reveal fluctuations due to climatic and other conditions. Fluctua- 
tions can be analyzed and be used as a basis to determine measures 
for increasing sales during slack periods by finding new markets, 
and generally smoothing out the market outlet. 

2. Industrial Sales to Total Revenue. Where a survey by 
the sales department indicates the potential sales of a utility com- 
pany, a comparison with this ratio will show the relative ability 
of that department in marketing the service of the utility to indus- 
trial firms. 

3. Other Operating Income to Total Revenue. All other operat- 
ing income not included in the above accounts may be expressed 
by this ratio. 

4. Production Expense to Total Revenue. ‘This ratio indicates 
the cost of producing gas, in relation to the total revenue de- 
rived therefrom. 

5. Distribution Expense to Total Revenue. ‘This ratio may 
be subdivided to show the ratios existing for different classes 
of service rendered. 

6. Commercial Expense to Total Revenue. This ratio may in- 
dicate the percentage of each dollar of revenue spent for book- 
keeping, new business and other commercial operations. 


7. General and Miscellaneous Expenses to Total Revenue. 
This indicates the general expense to the total revenue derived. 


FINANCIAL AND OPERATING RATIOS RECORD 


1928 

No. Relationships Year | Jan. | Feb. | Mar Apr. | May | June 

OPERATING 
Domestic Sales to Last 
1 | Total Revenue This 
Industrial Sales to Last 
2 | Total Revenue This 
Other Operating Revenue to Last 
3 | Total Revenue This 
Production Expense to Last 
4 | Total Revenue This 
Distribution Expense to Last 
5 | Total Revenue This 
Net Earnings to Last 
21 Net Worth This 
Interest Expense to Last 
22 | Borrowed Money This 
Net Earnings to Last 
23 | Fixed Capital Employed This 
BALANCE SHEET RATIOS 

Total Current Assets to Last 
24 | Total Current Liabilities his 
Total Current Assets to Last 
25 | Total Capital Employed This 
Fixed Assets to Last 
26 | Total Capital Employed his 
Deferred Charges to Last 
27 | Total Capital Employed This 
Capital Secured by Sale Last 
28 | of Capital Stock his 
| Capital Secured by the Last 
29 Sale of Bonds rhis 
Capital Secured From Last 
30 | Affihated Companies This 
Capital Secured Through Last 
31 | Sundry Accounts Payable Phis 
Capita! Secured Throug! Last 
32 Accrued Liabilities Phis 
Capital Secured Through Last 
33 | Reserves rhis 
Capital Secured Through Surpl 18 Last 
34 and { ndivided Profits This 


Form No. 1]. 


8. Retirement Expense to Total Revenue. ‘This ratio indicates 
the policy of the company with respect to providing for deprecia- 
tion, wear and tear, and obsolescense. 

9. Total Operating Expense to Total Operating Revenue. The 
detailed operating statement containing the cost per unit sold 
is the best figure for the detailed analysis, but in order that 
executives interested should have a comparable record of costs 
and sales in groups the measure suggested to accompany balance 
sheet ratios is to compute the summary on the basis of costs and 
expenses to money value of sales. 

10. Net Operating Revenue to Total Revenue. The percentage 
of each dollar of revenue received remaining as a net operating 
earning will indicate the profitableness of the operations of the 
company. 

11. Taxes to Total Revenue. Where taxes are prorated and 
charged off monthly the variation’ in this ratio will be caused 
principally by variations in the total revenue. 

12. Uncollectible Bills to Total Operating Revenue. Filuctua- 
tions in this ratio will indicate the efficiency of the collection 
department. It may also indicate an unwise policy in granting 
credits. 

13. Other Income to Total Revenue. This ratio will indicate 
the financial policy of the company with respect to income from 
other sources. 

14. Interest Cost to Total Revenue. 
total operating revenue paid out for interest on borrowed money 
is found by dividing the interest on long-term debts plus miscel- 
laneous interest deductions by the total operating revenue. ‘The 
result is a companion ratio to number 22, interest expense on 
borrowed money. 

15. Other Deductions to Total Revenue. All expenses not con- 


The proportion of the 
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sidered in the foregoing ratios should be grouped and the ratio 
determined. 

16. Net Earnings to Total Revenue. ‘The amount remaining 
as net earnings available for dividends or surplus divided by the 
total operating revenue gives the net amount of each dollar 
received and remaining as accretions to the surplus account. 
Mixed Ratios 

17. Per Unit Sold per Dollar of Plant Investment. A good in- 
dication of the utility of the capital tied up in permanent invest- 
ments is to compare the quantity sold per dollar tied up in fixed 
capital. As this is one of the fundamental relationships of industry, 
it is essential that careful consideration be given to this item be- 
cause of fixed expenses arising out of depreciation, insurance, taxes, 
and interest. Conservative policies governing expansion will re- 
duce these constant burdens, thus resulting in greater net profits to 
the company. 

18. Total Operating Revenue to Total Capital Employed. This 
ratio indicates the efficiency in employing capital and the volume 
of sales necessary to carry the financial burden. 

19. Net Earnings to Total Capital Employed. This is a measure 
of the earnings power of the operations on the capital used regard- 
less of the sources from which such capital may have been secured. 
Executive decisions should be based on the profits earned on the 
capital used in such operations and transactions, rather than on 
surplus net profits. 


SUMMARY OF OPERATIONS 
MARCH, 1928. 


OPERATING EARNINGS: 
Light 
Power 
Miscellaneous 


Total Operating Earnings 


OPERATING EXPENSES: 
Production 
Transmission 
Distribution 
Utilization 
Commercial 
New Business 
General and Miscellaneous 
Depreciation 
Uneollectible Bills 


Operating Taxes 
Total Operating Expenses 


Net Operating Income 
Rent of Operating Property. 
Non-Operating Earnings__ Net 


GROSS INCOME 
Deduct: 
Interest 
Miscellaneous Deductions 


AVAILABLE SURPLUS 
Percent Oper. Exp. to Oper. Earnings 


Number of Consumers: 
Light 
Power 


Total 
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CONDENSED BALANCE SHEET 
MARCH, 1928. 


ASSETS AND OTHER DEBITS: 
Permanent Property, Equipment, Ete. 
Investments Miscellaneous 
Current Assets (Excluding Interco. Accts.) 
Intercompany Accounts 
Bond Redemption Fund 
Unamortized Debt, Discount and Expense 
Prepaid Insurance Premiums, Expenses, Etc. 
Deferred Debits 
Special Deposits (See Offsetting Liability) 
Unamortized Stock Discount 


Total Assets and Other Debits 


LIABILITIES AND OTHER CREDITS: 
Capital Stock 
Funded Debt 
Current Liabilities (Excluding Interco. Acct.) 


Intercompany Accounts 

Deferred Credits 

Liabilities Offset by Special Deposits 
Depreciation Reserve 

Other Reserves 

Surplus 


Total Liabilities and Other Credits 
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20. Total Operation Revenue to Fixed Capital Investment. 
Variations in the ratio will indicate the efhciency in the use of all 
permanent assets. 

21. Net Earnings to Net Worth. Capital stock issued plus 
surplus and undivided profits constitute the net worth. This is 
the final summing up of all measures of business efhciency. It 
indicates the commercial success of the business. 

22. Interest Expense to Borrowed Money. ‘The rate of interest 
paid on borrowed capital is not the real cost of borrowed funds. 
Such items as commissions, discounts, and expenses in connection 
with note and bond issues are costs that should be noted. In 
computing this ratio, secure from the operating statements the 
amounts of all interest costs, including the interest payments, 
amortization of debt discounts or premiums, proportion of com- 
mission, trustees’ fees, and other expenses, and divide by the av- 
erage amount of borrowed capital (one-twelfth for month.) 


23. Net Earnings to Fixed Capital Employed. Variations in 
this ratio, if the physical condition of the plant and equipment are 
taken into consideration, will reveal the ability of the manage- 
ment in utilizing the facilities at their command. 


Balance Sheet Ratios 

24. Total Current Assets to Total Current Liabilities. The 
total current assets divided by the total current liabilities con- 
veniently states the relation of working capital to current liabil- 
ities. It is essential that the financial policies of the company 
be such as to protect its working capital position. Dividends, 
expenditures for additions to plant investment, expenditures for 
retirement of long-term debts not covered by sinking funds, losses, 
and so forth, are all items representing withdrawals from work- 
ing capital. Changes in working capital are clearly set forth by 
this ratio. 

25. Total Current Assets to Total Capital Employed. Total 
current assets divided by total assets shows a percentage of total 
capital employed and available for the payment of current obliga- 
tions. This ratio will be flexible but will indicate variations 
due to high inventories, poor collections, excessive prepayments, 
and funds invested in other assets. 


26. Fixed Assets to Total Capital Employed. Fixed capital 
divided by the total assets reveals the proportion of the total capital 
employed that is tied up in lands, plants, and equipment. Its 
percentage reveals, among others, the policy of the company in 
respect to fixed property investments and indicates the time when 
an expanding or contracting policy should be undertaken in 
financing. 

27. Deferred Charges to Total Capital Employed. This ratio 
indicates the policy of the company in respect to writing off 
items chargeable to operation. 


28. Capital Secured by Sale of Capital Stock. It is of impor- 
tance to know the proportion of capital secured by a company 
from various sources. Dividing the par value of the capital stock 
outstanding by the total liabilities and capital gives the ratio. 
While different companies in the same line of service may have 
their capital invested in similar proportions in different classes 
of assets, it does not necessarily follow that they have drawn 
capital from these different sources in the same proportion. It 
is of importance that the line of safety be maintained in the 
securing of capital from the sale of stock, and long- and short- 
term borrowings. In the sale of capital stock it is of equal im- 
portance to bear in mind that where a wide distribution is made 
of the stock among customers and others, public policy demands 
a constant earning sufhcient to pay dividends. The passing 
of a dividend might have a depressing effect upon the attitude 
of stockholders. 

29. Capital Secured by the Sale of Bonds. The financial policy 
in respect to securing capital is revealed by the relation of long- 
term debt to the total liabilities. Where the operations produce 
earnings on the total capital employed on a higher ratio than 
the interest on bonds or the sale of preferred stock, it is of material 
advantage to common stockholders that funds be secured in this 
manner. But, where earnings are sufhcient barely to pay the inter- 
est on borrowed money, it is wise to rearrange the capital struc- 
ture and find means to increase the revenue, either by the reduction 
of expenses or by application to the utilities commission for an 
increase in rates. 

30. Capital Secured from Affiliated Companies. Capital se- 
cured through the use of funds owing to afthliated companies 
is revealed by dividing the amount by the total liabilities. This 
ratio indicates the penalty placed upon the other companies. 


31. Capital Secured Through Sundry Accounts Payable. ‘The 
proportion of capital secured through trade creditors is of mino1 
importance in a utility company except where large construction 
programs are undertaken. 


32. Capital Secured Through Accrued Liabilities. The rela- 
tion of funds set aside for accruals of liabilities to total capital 
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employed indicates the policy of the company with respect to the 
maintenance of good credit relations. 


33. Capital Secured Through Reserves. Withdrawal from 
profits and surplus for the accretion of reserves reveals, among 
others, the financial policy in respect to providing funds to care 
for liabilities and contingencies as they may arise. 


34. Capital Secured Through Surplus and Undivided Profits. 
The creation of a surplus can be measured by its relation to the 
total capital employed. A conservative policy should govern 
the disposition of earnings. When financing by long-term -bor- 
rowings or the issuing of capital stock has reached the limit of 
the earning power of the company to pay the interest charges 
and a fair return to the stockholders without requesting an increase 
in rates from the utilities commission, it is necessary that every 
means be taken to reduce operating costs and build up a surplus. 
If earnings are left in the business, it is an assurance of favor- 
able future financial position and is a protection to both creditors 
and stockholders. Capital secured through surplus should be ex- 
pected to yield a fair return in the same manner as other invest- 
ments. The surplus should be built up with the objects in view 
of never having to pass a dividend and of protecting the working 
capital ratio. 

After a perusal of the preceding paragraphs it will be realized 
that financial statements, including balance sheets and income state- 
ments are in reality expressions of fundamental business relation- 
ships and that they should be read with a view to determinign 
these, for while the abstract facts stated in such reports may be 
interesting in themselves, they will usually mean little until 
relationships are considered. 

It appears that industries other than our own have given con- 
siderable attention to the interpretation of statements along these 
lines and it might prove profitable to utility accountants to take 
the time to investigate the adaptability of such methods to our 
work. Possibly this is being done to some extent among the 
member companies, but it does not appear to be the general 
practice. 

Forms 

A few of the forms in use by the various member companies 
are shown in the accompanying illustrations. The committee has 
made no attempt to recommend the use of any particular form, 
but give these for what interest they may have for those con- 
cerned in the compilation of similar reports. 


That there is an interest along these lines among utility execu- 
tives and accountants is evidenced by the fact that only recently 
there was received from one of the electric utilities a copy of a 
monthly report which has just been adopted by them (Form 2), 
with the suggestion that it might be of advantage to the various 
utilities to adopt some such uniform condensed financial report, 
a copy of which wold be forwarded to the Railroad Commis- 
sion each month. 

Form No. 3 is a monthly financial statement now in use, which 
is very similar, except that more supplemental detail is shown 
thereon. This form could easily be revised or enlarged so as to 
include such operating ratios shown on Form No. 1, as are ap- 
plicable to these items. Form No. 4 accompanies this financial 


statement. 
Statement for Month of 192 
RECEIPTS 
Sale of Domestic Gas__ cu. ft. at aver. of $... per M. $¢  ~ 
Sale of Industrial Gas______cu. ft. at aver. of $._ per M. _ ie 
Sale of Carbon and Briquets. . . ) | 
Miscellaneous. . eg , Per M. Sold 
Total Receipts... . ss © $_ , 
Per M. Made 
and Purch. 
EXPENSES ¢. 
Production Expense: 
Gas oil used....... : bbls. @ $ . $ 
Carbon used... tons @ $ 
Natural gas used for fuel. . M. @ $ 
Natural gas for distribution ee 


Production labor and sundries 
Repair labor and sundries Per M. Sold 
Total : $ ¢ 
Transmission Expense. . . 
Distribution Expense. . 
Commercial Expense 
General and Miscellaneous Expense a 
Other Expense (Carbon and Briquet Expense) 


=) 


Teas... .. 
Uneollectible Bills. . . . 


Interest on Long Term Debt . 
Miscellaneous Interest Deductions. 
Amortization of Redemption Premium on Bonds 
Amortization of Dis. and Exp. on Securities 

S 


otal : 
Less Interest charged to Construction 


otal Expenses. $ $ 
Gross Profit... x $ 

Depreciation Expense. . . 
7 g ¢ 


Net Profit..... 


Form No. 3. 


Page 93 


ANALYSIS OF DIFFERENCE IN PROFIT BETWEEN 
JANUARY 1927 AND JANUARY 1928. 


More Less 


Domestic Gas sent out 
Domestic Gas sold 
Industrial Gas sent out 
Industrial Gas sold 


From Sale of Domestic Gas 

From Sale of Industrial Gas 

From Sale of Carbon and Briquets 
From Miscellaneous 

Total Receipts 


Oil used 
Carbon used 
Natural gas used for fuel 
Natural gas for distribution 
Oil at 
Carbon at 
Natural gas used for fuel at 
Natural gas for distribution at 
Production Expense: 
Oil used 
Carbon used 
Natural gas used for fuel 
Natural gas for distribution 
Blow-off gas 
Production labor and sundries 
tepair labor and sundries 
Transmission Expense 
Distribution Expense 
Commercia! Expense 
General and Miscellaneous Expense 
Carbon and Briquet Expense 
Taxes 
Uneollectible Bills 
Interest on Long Term Debt 
Miscellaneous Interest Deductions 
Amortization of Redemption Premium on Bonds 
Amortization of District and Expense on Securities 
Credit for Interest charged to Construction 


Total Expenses 
Gross Profit 
Depreciation Expense 


Net Profit 
Form No. #¢. 


Form No. 5 is a visible record report of amounts charged to 
expense accounts. This is compiled direct from the Genera! 
Ledger as soon as the posting is completed, one sheet being used 
for each account. 

Form No. 6 is the principal operating report covering the dis- 
tribution department, which is furnished the Superintendent of 
Distribution as soon as the figures are available after closing each 
month. A similar report is compiled for the Superintendent of 
Production, and a copy of each forwarded to the executive in 
charge of these departments. These reports are compiled from 
Form No. 5 and from an Analysis Ledger wherein amounts 
charged to sub-accounts carrying a fourth number, such as 
Account 8061, are posted. 

Form No. 7 is what is known as a “query card.” Whenever 
there is a marked irregularity in the monthly charges covering 
operating expenses which should be explained, the necessary in- 
formation is secured by sending the division or department con- 
cerned one of these cards. As a result of these cards, errors in 
segregating charges to accounts are quickly picked up and cor- 
rected. 


Form No. 5 
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Methods 

As is usual, the committee, during its deliberations, used as a 
working basis a list of questions dealing with the principal points 
of the subject. The two following questions were deemed the 
most important and provided material upon which to base this 
report: 

1. What financial and operating ratios should be shown on 
reports? 

2. How can the time necessary for preparation of reports be 
cut to the minimum? 


Question No. 1 has been covered in the first part of the report. 
In rank of importance, however, question No. 2 should probably 
be considered first, for in cutting the time necessary for the prep- 
aration of reports, the accounting department benefits not only 
through increased efhciency, but also indirectly, by the mainten- 
ance of a certain prestige in the eyes of the management and 
departments. It has ever been the complaint, especially of the 
operating departments, where excessive costs are concerned, that the 


DISTRIBUTION DEPARTMENT, MAINTENANCE AND OPERATING EXPENSES 
Month of. . 

No. Account Name Labor | Autos Tools io Total 
OPERATING 

802 Superintendence 

803 Dist. Sta. Labor 

804 Dist. Sta. Sup. & Exp. 

805 Dist. Maps & Records 

8060 Setting Meters L. A. 

8061 Routine Cnarges, ete. L. A. 


8062 Old Age Cnanges, L. A. 


Premises Survey 
Mise. Labor and Sup. 
Dist. Rents 


MAINTENANCE 


Dist. Structures 


816 Dist. Sta. Equip. 
Dist. Storage Equip. 
Mains, regular 
Clearing Mains of Stoppage 
Packing Gate Valves 
Dist. Reg. & Meters 
PAL pervices 

8211 Tin Meters L. A. 
8212 Tin Meters Pasa. 
8913 Iron Meters L. A. 
8214 Iron Meters Pasa. 
8215 Orifice Meter Repairs 
§221 Cons. Regulators L. A. 
8229 Cons. Regulators Pasa. 
8241 Compressors 

8242 Welding Outhts 


acct. 79 


— 


8243 Machinery, etc. 


8944 Gauges (in acct. ; 


—_ 


)) 


8245 Office Equip. & Misc. 


Total 
9041 Meter Turn on and of —L. A. 
9042 Meter Turn on and off—Pasa. 
9043 Meter Reading L. A. | | | 
9044 Meter Reading—Pasa. | 


Autos and Tool exp. to 
Capital Accounts 


TOTAL 
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Notice of the Irregularity of Charges 


pO A” SERS a ae Titer WY See a a a gatas | ee io ee 


Dear Sir: 


Below are given the charges each month against the 
above account. It may reasonably be expected that 
these charges will vary only slightly from month to 
month and you are asked to investigate and see that 
these variations are not the result of improper segre- 
gations and mistakes 

Auditor. 


TOTAL 


Form No. 7. 


reports are received too late to correct the condition, or to recall 


the facts which caused the excess. In an endeavor to improve 
somewhat along these lines, the practice in some companies is to 
make a division of the general ledger, so arranged that one part 
contains all the expense accounts. This portion is then available for 
use In connection with reports (such as Form No. 5) which are 
compiled directly from the general ledger, whereas previously such 
work was held up until all the posting was completed. This di- 
vision of the ledger is also of advantage in connection with draw- 
ing off the trial balance and the posting necessary in connection 
with the compilation of such forms as No. 3. 


Another arrangement which effects a considerable saving of 
time in connection with operating expense reports is the use of 
sub-accounts, designated by an addional number. For example, 
“Removing and Resetting Meters and Regulators’’—(Account No. 
806 on Form No. 6) it will be noted, carries ten subdivisions which 
eliminate the necessity of a great deal of time-consuming analysis 
work. ‘These sub-accounts are carried in a separate analysis 
ledger previously referred to and, of course, involve additional 
work in connection with posting. ‘This, however, is far more 
than offset by the saving in time mentioned above. 


Conclusion 


To sum up what has been said, the primary function of account- 
ing is that of rendering a service to executives and operating man- 
agers—the service of supplying information which will enable 
them to guide and control their affairs more profitably, econom- 
ically and conservatively. And it is the hope of the committee 
that this report might stimulate sufficient interest among the mem- 
bers of this section to result in some improvement in this phase 
of our work, for the art of interpretation may be regarded as in 
its infancy; it is full of possibilities and it is in this field that the 
greatest progress along accounting lines may be expected in the 
near future. 
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Barometers of Business Condition* 


HE use of ratios and graphs for depicting the condition and 

trend of a business is by no means a new subject. In fact, 

there are but few, if any, business enterprises which do not 
employ to a greater or lesser degree, either ratios or graphs or 
both. A business man, when he computes his percentage of 
profit, his return on capital invested, and similar relationships, 
is using ratios. He may or may not chart the results, but he has 
a mental picture of the facts as the computations are made and 
compares these with what he has done 
before and is able to see how they com- 
pare with his expectation. 

Ratios and graphs are to the business 
man what pressure gauges, thermome- 
ters, and other devices are to the en- 
gineer. They give warning or show 
where attention is required to maintain 
smooth and satisfactory operation. There 
are certain ratios and graphs_ which 
should be before the executive at all 
times just as certain pressure and tem- 
perature gauges should be before the 
operator. We would not expect a fire- 
man to attend a boiler that was not 
equipped with a pressure gauge, a safety 
valve, and other safety devices to protect 
life and property, nor should we expect CE 
the head of a business to be without ade- Pi. 
quate indicators—such as _ ratios and 
graphs—to protect the assets and interests of the business. 
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Gradually, as time progresses and conditions change through 
the increasing size of the business enterprises of the country, the 
need for a means of readily seeing the condition of a business is 
growing greater. Through the use of established ratios and 
graphs, this quick analysis is accomplished. Ratios are used to 
express relationships between different phases of a business and 
graphs are used to picture such relationships or to show the mag- 
nitude or trend of certain functions independently. 


There seems to be a tendency to look upon ratios and graphs as 
a secondary matter. Cost data are assembled and other statistics 
compiled, but too often the advantage of this data is lost because 
no definite use is made of the information. What is needed is 
some definite set of ratios and graphs that are prepared as regu- 
larly as the financial statement and with the same promptness. 


Scope. 

The committee decided that it would be of great service to 
select a number of ratios and graphs that should be prepared 
regularly and to show the kind of graph best suited for the pur- 
pose. To treat the subject from the standpoint of showing the 
kinds of charts that might be used would accomplish nothing as 
there are texts available which fully cover the subject. Bliss, in 
his “Financial and Operating Ratios In Managament,” covers the 
important ratios to be considered in any ordinary business; Has- 
kell, in “How to Make and Use Graphic Charts,” shows the many 
uses of charts and the kinds of charts; and Lefhngwell, in “The 
Master Key to Business Control Through Charts and Graphs,” 
gives a comprehensive description of the kinds of charts and their 
use. This author also gives seventeen rules with illustrations on 
graphic presentation as outlined by the Joint Committee on Stand- 
ards for Graphic Presentation made up of members of associa- 
tions of national scope. With these and other texts available it 
seems obvious that the work of your committee should be to pre- 
pare a list of important ratios and graphs with comments as to 
why the particular item should be shown. This list should form 
a starting point for such companies as have not definitely carried 
on such work. 


To be of most service, the record of ratios and graphs should 
be kept in as convenient a form as a ledger as this will make it 
possible to refer to any chart with the same ease that one would 
look up a customer’s account. A mass of charts of different shapes 
and sizes is inconvenient to handle and cannot be kept in present- 
able shape when referred to constantly. 


There may be certain charts some company, or a department of 
a company, wish to make up on a large scale for presentation of 
facts to the public or to employees or as a constant reminder of 
some activity which requires special attention. Such as these will 
be aside from the record of ratios and graphs. 

Also each department may wish to keep certain charts pertinent to 
their special line of activities and unless these charts are of suffi- 


*Report of Committee on Ratios and Graphs. C. E. Niederer, Portland Gas & 
Coke Co., chairman; B. A. Conklin, Coast Counties Gas & Electric Co.; R. C. 
Davis, Southern California Gas Co.; W. A. Worthington, Pacific Gas & Elec- 
tric Co, 
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cient interest to the company as a whole, they will also be omitted 
from the record. 


Each company will have its own views as to how many ratios 
or graphs it wishes to keep, just as each company subdivides its 
accounts to suit its own needs. Ratios that have been considered 
by the committee of greatest importance have been divided into 
two sections—Financial and Quantitative. 

The divisions covering financial ratios represents an analysis 
of the financial statement of the company and has been subdivided 
into Measures of Earning, Measures of Cost and Expense, Meas- 
ures of Capital, and Measures of Turnover. 

The division covering quantitative ratios covers relationships 
denoting Capacity, Load and Demand, and Measures of Volume of 
Business Done. 


Measures of Earning. 
In order to show the earnings of a company it was considered 


that the most important ratios to show would be: 


me 
. 


Operating Net Income to Tota! Capital. 

2. Surplus Net Profit to Net Worth. 

3. Surplus Net Profit to Gross Sales. 

4. Net for Common Stock to Common Stock Holders’ Interest. 


The ratio of net operating income to total capital indicates 
whether a fair rate of return was made on the investment. In 
computing this ratio, the net income represents the net after deduct- 
ing taxes and depreciation and the investment should be the total! 
assets exclusive of income producing investments. This ratio shows 
the return on all capital irrespective of the source from which it 
is secured. 

The next ratio, surplus net profit to net worth, represents the 
per cent of return on the stock holders’ interest in the business. In 
this ratio, the net worth represents the proprietary interest includ- 
ing surplus account. 

The ratio of surplus net profit to gross sales is a measure of 
profit on turnover and is expressed in connection with the pre- 
ceeding ratio to show the margin necessary to yield a fair rate of 
return on the investment. 

The ratio of net surplus for common stock to common stock 
holders’ interest, where a definite rate of dividend is paid to own- 
ers of preferred stock, represents the final result of operation and 
is a figure that shows favorable or unfavorable conditions. 

When computing the above ratios they should be on a yearly 
basis as a means of comparing with previous years or some 
standard. 


Measures of Cost and Expense. 

Items of cost and expense are represented by so many accounts, 
each one of which plays its part in the total expense, that a large 
number of ratios might be shown with interest, but it has been 
considered that it would be sufhcient to show the following ratios: 
. Cost and Expense to Gross Sales. 

Property Expense to Total Cost of Property. 
Cost of Total Capital to Total Capital Used. 


Ww DD) 


The ratio of cost and expense to gross sales is what is known 
as the operating ratio. ‘This is one of the most important ratios as 
it can be seen at a glance the per cent available for fixed charges 
and surplus net profit. As a matter of analyzing causes for fluctua- 
tions in this ratio, the cost and expense should be broken up into 
groups of accounts. One way to show this expense would be to 
show the cost of each department separately including operation, 
maintenance, depreciation, and taxes or the cost may be grouped 
into operation, maintenance, depreciation, and taxes. In this way 
the relation of each group to total sales would be shown. The 
last arrangement can be taken direct from the statement of earn- 
ings but is not of much value in bringing out the reason for fluctua- 
tions in cost. Segregation of cost by departments would definitely 
point out the department requiring most attention. 


The ratio of property expense to total cost of property should 


be valuable in dictating the policy of future expenditures. The 
items that should be included in property expense are depreciation, 
insurance, taxes, and repairs and the value of the property, it is 
suggested, should be taken at the book value. This ratio might 
also be expressed as the property expense to gross sales; thus it 
would be seen what portion of the operating ratio represents prop- 
erty expense. An objection to comparing property expense with 
sales is that an increase in sales might indicate a decrease, but 
when comparing with the property cost the ratio would remain 
practically the same. 

The ratio of cost of total capital to total capital used represents 
the margin of profit necessary to meet the entire financial obliga- 
tion of the company. ‘The cost of capital includes all interest, dis- 
counts, dividend on preferred stock, and the necessary amount to 
show a fair return on the common stock holders’ interest in the 
business. This ratio should be compared with the first ratio under 
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Measures of Earnings. The ratio in the first group shows the 
margin available and the above ratio shows the margin necessary. 

These ratios on Cost and Expense should give a fair control on 
cost and expense from a managerial standpoint. For the super- 
visors in direct charge of operations much more detail is required 
and usually furnished in monthly cost reports. 


Measures of Capital. 
Certain important relationships should be shown in connection 


with the amount of capital invested. ‘The ratios which seem to 
be of most importance are: 


1. Current Assets to Current Liabilities. 
2. Manner in which Capital is Invested. 
3. Source from which Capital is Secured. 
4. Investment per Customer. 

5. Investment per M. C. F. Gas Sold. 


The first of these ratios, current assets to current liabilities, is 
known as working capital ratio and sometimes called the “banker's 
ratio” as it shows the degree of security to protect the bank in 
case of short time notes. Usually a two to one ratio is desirable. 
This ratio has been expressed in the inverse order, but for the 
purpose of showing the relationship between these two items it is 
quite satisfactory to express this ratio in the usual way. 


The manner in which capital is invested is made up of several 
ratios, each indicating the percentage of the total, thus: per cent 
fixed assets, per cent current assets, and per cent other assets are 
to total assets. A fairly definite relationship should be main- 
tained between these groups. Too much capital tied up in current 
assets means a loss in interest earned and too much capital in- 
vested in fixed assets reduces the returns on the investment. 


Source from which capital is secured is also made up of several 
ratios expressed in percentage of total capital employed, thus: 
per cent of stockholders’ investment (both preferred and common), 
per cent of earning left in the business, per cent of long term debt 
and per cent of short term debts. There is no definite relationship 
which should exist between these different sources of investment 
except that the more long term capital that can be borrowed at a 
low rate the greater the earning on the common stock holders’ 
interest in the business. Also short term borrowings with high 
interest rates should be avoided. 


The ratio of investment to number of customers was considered 
as quite important because it is from the revenue of the customers 
that the return on the investment is derived. If for some reason 
the number of customers should fall off, the earning per customer 
must be increased to yield the same return on the investment. 
Likewise, if the increase in investment is greater than the increase 
in customers, the revenue per customer must increase. Without 
keeping a running check on this relationship the investment per 
customer might easily become excessive. The relationship be- 
tween different kinds of investment to the number of customers 
would indicate the kind of investment in which excessive expendi- 
tures have been made. 
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The ratio of investment to M.C.F. of gas sold goes hand in hand 
with the preceding ratio. For a period of a year the investment 
might show a faster increase than the increase in the number of 
customers, but when considering the increase in gas sales we find 
that through greater usage of gas per customer the investment 
has increased at a slower rate than the gas safes. 


Measures of Turnover. 

There are several measures of turnover which are of general 
interest and ratios reflecting these should be shown regularly. 
They are: 

1. Turnover of Total Capital. 

2. Turnover of Fixed Property. 

3. Turnover of Accounts Receivable 

All three of these are in relationship to the amount of sales. 

Turnover of total capital is the ratio of total annual sales to 
total capital. In using this ratio, the gross revenue divided by the 
total assets, excluding income producing assets, should be con- 
sidered. This ratio will indicate whether the value of sales is 
advancing as fast as the investment and will indicate the per cent 
of investment turned over in one year. 

The next ratio is the same as the first, except that only the value 
of fixed property investment is considered. 

The ratio expressing the turnover of accounts receivable rep- 
resents the gross annual revenue divided by the average outstand- 
ing accounts receivable. This ratio will indicate whether or not 
collections are being made promptly. This ratio really should be 
shown on the separate sources from which revenue is derived if 
the information is available. By doing so would indicate what 
class of sales are not being paid for promptly. 

There are other items of turnover which could be shown, but 
were excluded here for the sake of brevity. 

The above ratios all had to do with the financial conditions of 
a company and the ratios to follow will deal with quantity. There 
are important relationships between volume of business done and 
the capacity of the plant and source from which business is 
secured. The ratios which were considered of greatest importance 
were selected and divided into three groups—those expressing ca- 
pacity, demand, and volume. 


Measures of Capacity. 


Ratios selected to show the measure of capacity are as follows: 

1. Production Capacity to Average Daily Send Out. 

2. Production Capacity to Maximum Day. 

3. Holder Capacity to Production Capacity. 

The ratio of production capacity to average daily send out indi- 
cates how many times greater the plant capacity is than the average 
day. In a way, this represents the factor of safety to be applied to 
the average load in order to be able to meet the maximum load. 
This ratio should be kept to a minimum as the investment involved 
in the excess capacity over the average day is a heavy burden of 
expense that must come out of the net profits of the company. This 
ratio will indicate in which months additional sales should be 


TABLE NO. 1 
MONTHLY 
DATA AND RATIOS EXPRESSING MEASURES OF EARNINGS 


Net for 
Operating Operating Surplus Common Total Common Ratio Expressed in Per Cent 
1924 Revenue Income’ Net Profit Stock Capital Net Worth Stock of One Column to Other 
(1) (2) (3) (4) (5) (6) (7) l to § 3 to 6 3 tol 4to7 
January ........$ 197,200 $ 50,275 $ 23,600 $ 16,309 $8,750,000 $3,750,000 $2,500,000 LS ee! SR SC eee F 
ae ry 189,500 49,975 22,800 15,509 8,750,000 3,750,000 2,500,000 27.0 7.3 12.02 7.5 
Mare 


TABLE NO. 2 


YEARLY 


DATA AND RATIOS EXPRESSING MEASURES OF EARNINGS 
Net for 
Operating Operating Surplus Common Total Common Ratio Expressed in Per Cent 

Year Revenue Income Net Profit Stock Capital Net Worth Stock of One Column to Other | 

(1) (2) (3) (4) (5) (6) (7) 1 to 5 3 to 6 3tol 4to7 | 
1920 $1,750,500 $463,940 $225,000 $155,000 $7,200,000 $3,000,000 $2,000,000 24.3 7.5 12.84 7.75 | 
1921 1,890,000 482,500 236,200 148,700 7,950,000 3,750,000 2,500,000 23.8 6.3 12.50 5.95 
1922 .. 1,986,000 501,250 248,000 160,500 8,750,000 3,750,000 2,500,000 22.7 6.6 12.50 6.42 
1923 . 2,083,333 178,000 8,750,000 3,750,000 2,500,000 23.8 7.1 12.75 7.12 


528,749 


| 
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secured and should, to a large measure, govern the sales policy of 
a company. 


The ratio of production capacity to maximum day is an im- 
portant ratio as the plant must be of sufhcient size to meet the 
demand of the maximum day. This ratio should not fall very 
far below one unless there is an unusually large holder capacity. 


The ratio of holder capacity to production capacity indicates the 
fractional part of a full day’s production capacity that can be 
stored in the holders. This ratio will indicate the amount of 
standby capacity available for peak loads. 


Assuming that the plant capacity is only 97 per cent of the 
maximum day and the holder capacity 25 per cent of production 
capacity, in this case the plant capacity shows a deficiency of 3 per 
cent, which would make it necessary to draw from the holders. 
Granting that the holders were always full, a load equivalent to 
the peak day could continue eight days before the total gas from 
storage became exhausted. Local conditions will in all cases de- 
termine the margin necessary to be safe. In considering this ratio 
with relation to plant design, the possible maximum day based on 
the number of customers using gas should be taken into considera- 
tion. This is especially true in cases where a part of the load is 
house heating and weather conditions might easily increase the 
maximum day far beyond the actual previous maximum day. 


Measures of Load and Demand 


Three ratios were selected to measure load and demand: 
1. Average Daily Send Out to Production Capacity 
2. Average Daily Send Out to Maximum Day 


a“ 


3. Average Hourly Send Out to Maximum Hour. 


The ratio of average daily send out to production capacity 
expresses load factor. This ratio, it will be noted, is the inverse 
of the first ratio in the previous group. This ratio also indi- 
cates the months in which additional business should be secured 
to make a well balanced load. ‘This ratio was shown, however, 
as it compares with the next ratio. This and the following 
ratio should be practically the same. 

The average daily send out to maximum day indicates the 
maximum demand put on the plant in any period. This may 
be greater or less than the per cent load factor expressed in 
the previous ratio depending on whether the maximum day 
was below or above the production capacity. 

The average hourly send out to maximum hour indicates the 
demand placed on the plant for the period during the maximum 
hour. This ratio is used in connection with the load placed on the 
distribution system and must be taken into consideration with 
respect to the capacity of regulators, compressors, and _ boosters 
of the distribution system. 


Measures of Business Volume 


A number of ratios were selected as measures of volume of 
business done. ‘These are of interest as they indicate to what 
degree the company is keeping pace with the growth of the ter- 
ritory served. ‘The ratios selected were: 

1. Population in Territory Served to Number of Customers. 

2. M.C.F. of Gas Sales to Number of Customers. 

3. M.C.F. of Gas Sales 

Domestic 
House Heating 
Industrial 
Other 
Unaccounted for to Total Send Out 
4. Number of Customers to Miles of Main. 


The ratio of population in territory served to the number of 
customers is an important relationship as it indicates whether 
or not the gain in customers is as rapid as the gain in population. 

The ratio of M.C.F. of gas sales to number of customers will in- 
dicate whether the sales are improving or falling off, and the 
next set of ratios indicates the per cent of sales by classes. 

M.C.F. of Domestic, househeating, industrial, and other gas 
sales, and unaccounted for gas, each to total send out. These 
ratios show the percentage of sales by classes and the per cent 
unaccounted for. These ratios are important in studying load 


conditions. 


The ratio of customers to miles of main indicates whether 
the increase in customers is keeping pace with the increase 
in mains. The addition of new customers to existing mains or 
taking on of new thickly settled territory should improve this ratio, 
and taking on of sparcely settled territory would have a tendency 
to reduce the number of customers per mile of main. 


Graphical Presentation 
The graphical presentation of the above data is important as 
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the trend of conditions can be more clearly seen in a graph than 
from a set of figures. All the above ratios should be set down 
in tabular form by years in order that the present day ratio may 
be compared with the previous record. A ratio does not mean 
much unless the previous record is known. Assuming we have 
ratios extending 5 to 10 years back, a graph will show the infor- 
mation much more readily than the figures. It is therefore sug- 
gested that the graphic presentation to be shown on the opposite 
page from the data. To make this point clear, note the illustra- 
tion at the end of this report. 


There should be a chart made up on ratio ruling showing 
total investment, total sales, net operating profit, and number 
of customers. By showing all these on a chart with ratio rul- 
ing, it could be seen at a glance whether the sales, net profit, and 
number of customers are keeping pace with the investment, or 
in other words, whether one item was running ahead or falling 
behind the others. 


In presenting graphs, the data should be shown on the chart 
itself or in such a manner that the chart and figures may be 
studied at the same time. Where a chart covers the period of 
only one year, there is usually room for the data on the chart, 
but when a period of years is shown as in Figure No. 1 and Tables 
No. 1 and 2 it is necessary to use separate sheets. A convenient 
method is to have one sheet showing the data by months for one 
year and another sheet showing the total by years. In such an 
arrangement the sheet showing the data by months is pulled at 
the end of each vear in order to prevent bulkiness. 


This report gives only the one illustration, which is a_ hypo- 
thetical case, but this should be sufhcient to make clear the sug- 
gested method of presenting the data with the graphs. A similar 
combination should be made up for each division of the outline. 


It will be noted that only two curves were plotted on the 
data in the illustration. The other two ratios were not con- 
sidered so important as the two plotted, and besides the surplus 
net profit to net worth ratio was so near the same as the net for 
common stock holders’ interest that one curve would have been 
directly over the other, causing confusion in reading the chart. 
Rather than have two curves follow practically the same line, 
it would be best to make two charts unless the purpose of the graph 
was intended specifically to show that the two items do stay 
together. 

As stated before, the details of chart making will be found in 
text books on the subject. This report selects the ratios and 
shows how to present the data and graph in convenient form. 

The committee, therefore recommends that the ratios discussed 
above and shown in the following outline be used regularly and 
presented with the same promptness as the balance sheet and 
profit and loss statement. 


Conclusion 

There are many other relationships that might have been 
expressed by means of ratios, but those submitted in this report 
should be sufhcient for showing the financial condition of a 
company and the progress it is making. By making constant 
use of these ratios, any company should have ample warning 
of conditions which require attention, 
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Bi-Monthly Builling* 


OUR Committee, after communicating with four major com- 

panies in the east, now using bi-monthly billing, sent out a 

questionnaire on the Pacific Coast, and received both favor- 
able and unfavorable replies. There are many angles to bi-monthly 
billing to be considered. 


We must consider the reaction of the average customer who re- 
ceives a two months’ bill when he has, for years, been making his 
payments to all ultilities monthly. 

Of the potential savings, there is no 
doubt; they affect meter reading, book- 
keeping, collecting, stationery and sup- 
plies, as shown in our replies from 
various companies. ‘This saving, as esti- 
mated, would be from 15 per cent to 25 
per cent. One company in the east, now 
practicing quarterly billing, shows a sav- 
ing of a quarter of a million dollars a 
year on 475,000 accounts. 

A large holding company in the east 
has been operating two companies on bi- 
monthly billing for several years, with 
apparent success. However, its scope 
has not been widened to other holdings 
of which there are many, the reason 
given being the lack of contact with the F. C. Ingram 
customer when using bi-monthly billing. 

One company reports on the saving 
as follows: “While the economy which 


Chairman 


might be effected looks appreciable, and should of course be 
reflected in the selling price of our commodity, still, our con- 
suming public are demanding more and more service every day, 
and, on account of the higher standard of living, are willing to pay 
for that service. ‘This is evidenced in every line. Shoppers who 
formerly carried home their purchases are now insistent upon de- 
livery. Articles which were formerly handled in bulk are now 
put up in neatly sealed packages. We could go on indefinitely, 
pointing out increased service which the public are now receiving, 


and for which they are willing to pay without a murmur. 


One company reporting made an exhaustive study of bi-monthly 
billing in 1925, and was favorably inclined to adopt the system at 
that time, but for some reason was delayed. An investigation in 
1928 brought them to the decision that there were so many factors 
involved that it was considered not practical for their company. 
Another company on the Northwest Coast, which has been using 
bi-monthly billing for several years, has decided to discontinue this 
practice and return to monthly billing. 


It is estimated on the Pacific Coast that our losses would in- 
crease 50 per cent on uncollectible bills, on account of the large 
per cent of changes of address, and the volume of closing bills. 
Contact with our customers would be less, and this is a most im- 
portant feature; also the reporting on customer’s service, finding of 
leaks and irregularities would have less attention. Many compan- 
ies sell appliances on monthly installments. Bi-monthly billing for 
gas service and monthly billing for merchandise would be an un- 
satisfactory arrangement for both the customer and the company. 


The greatest objection, in the minds of the Committee, is the 
necessity of increasing working capital, as our outstanding accounts 
receivable would be increased 100 per cent. 


Summing up the report from information at hand: While bi- 
monthly billing will show a saving of from 15 per cent to 25 per 
cent in the Customers’ Department, it is believed that there are dis- 
advantages in the New Business Department, Public Relations De- 
partment, appliance sales, increased loss of uncollectible bills, and 
the increase in outstanding accounts receivable, with the necessary 
increase in our working capital. 


In considering these factors, it is the opinion of your Committee 
that the benefits derived by the potential savings are offset by the 
disadvantages. 


~_ — _- 


*Report of Committee on Bi-Monthly Billing: F. C. Ingram, Southern Cali- 
fornia Gas Co., chairman; F. E. Oldis, Pacific Gas and Electric Co.: O. L. 
Moore, Los Angeles Gas and Electric Corp.; J. '. Malone, British Columbia 
Electric Railway Co.; G. T. Schiesberg, Southern Counties Gas Co.; C. R. John- 
son, Portland Gas and Coke Co. 
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The Necessity of Statistics* 


HE Statistics Committee has attempted during the past year 
to develop a suggestion made by the Board of Directors of 
the Pacific Coast Gas Association, at its meeting held in 
Spokane, May 6, 1927, in which it was suggested that our asso- 
ciation make a determined effort to collect such financial statistics 
of the gas industry in our territory as are available without neces- 
sarily bothering our member companies. 
This committee believes that there should be fewer and more 
uniform requests for statistical informa- iow ee | 
tion asked for from member companies. ee 


In the past, our Secretary, Mr. Clifford 2 Y 


Y 


Johnstone, has been very lenient in his 
requests for information, confining same 
to a small yearly questionnaire, as con- 
trasted with much larger yearly ques- 
tionnaires received from the American 
Gas Association, National Electric Light 
Association, trade publications, invest- 
ment houses, etc. 

Early in 1928 the American Gas Asso- 
ciation, because of a growing demand for 
more timely and up-to-date information 
of the gas industry, commenced to gather 7 
monthly data on its various phases * 
through the medium of a monthly ques- WCKRW 
; : : » Seo Fe est 
tionnaire sent out to member companies. 
The committee feels that the form used 
by the national organization, amplified 
slightly, should be adopted by the Pacific Coast Gas Association. 
It has three distinct advantages for our use: first, the main por- 
tion of the form is prescribed by the parent association after care- 
ful preparation, and is intended to fit gas companies all over the 
United States; second, it does not entail working up many addi- 
tional figures, as the company answering the one form can use the 
same figures on the other; third, by using similar forms it tends 
to insure a larger percentage of return to both the American Gas 
Association and our own association. 

The committee after careful consideration recommends the adop- 
tion and use by our association of the attached sample form and 
also attaches a copy of the form in use by the American Gas Asso- 
ciation for comparison. 


MOK 
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PACIFIC COAST GAS ASSOCIATION 
MONTHLY QUESTIONNAIRE 
Please return as promptly as possible to the Secretary, 
447 Sutter Street, San Francisco, California. 
Name of Company............. Sbdiileadeate liao vcebndiaccnciea: 


gaat VEG MAURY 3 a RO OC OR MR A ABARAT AS ED 
This information will only be used by the Secretary in compil- 
ing general statistics concerning the industry on the Pacific Coast. 


SSS a Pa ee ~ 
1. Monthly Production MCF 2. Gas Purchased—Gross MCF 

(a) Water Gas Made.............. (a) Water or Coal Gas. 
(b) Coal Gas Made......... pee A (b) Coke Oven Gas... 
(c) Oil Gas Madey..................... (c) Oil Gas... 
Os penbtis a [55 SE (d) Natural Gas.. 
(e) Total Produced............ io (e) Mixed Gas..... 

Total Produced (f) Total Purchased 


and Purchased..................... 


3. Classification of Monthly Gas Sales and Customers. 
Active Meters Gas Sold Monthly 
Uses (End of month) MCF Revenue 
Oe Rn eS Toe Oe are ae aa a a aa 


(b) House Heating........ .......... peri REE A ER 
OS a ne eas PE RTS OR Oe 
OO a iy nos 
(e) Sales to Other 

TRS ESS Sar OR PPS Ae ARM ey ge I oa 
a a PET erase oe 
SORTS SES ES RE ISRRE CR ae pt eRe SSeS Pe CS Fae 


4. Miles of Transmission and Distribution Mains 
| ee et I a ne i cialis calailaialis tania 
5. Total number Gas Employees, Including Construction 
Be BC EARLS aR UR 2 SOMONE SOE CEES Soe COO 
6. Pay mee OC: bare tor weewe..........n sn... PERERA 9 eee 
(Composite companies include portion assignable to gas depart- 
ment. ) 


ERR Sega aS ean mur cde Seam Po ee 


*Report of Committee on Statistics. William C. F. West, Los Angeles Gas 


& Electric Corp., chairman; French, San Diego Cons. Gas & Elect. Co.; 
L. D. Romig, Southern California Gas Co.; W. A. Worthington, Pacific Gas & 


Electric Co. 
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CONFIDENTIAL 
MONTHLY QUESTIONNAIRE FOR 
MANUFACTURED GAS COMPANIES 
Please return as promptly as possible to the Statistical Department 
AMERICAN GAS ASSOCIATION, Inc. 
420 Lexington Avenue 


The answers to the following questions will be kept in strictest 
confidence. ‘They will only be used in compiling general statistics 
regarding essential facts concerning the industry as a whole. 

Duplicate copy of the blank is sent so that companies may retain 
a record of the information furnished. 

Operating Statistics for Month of —.......000000000000000... 
1. Monthly Production MCF 2. Gas Purchased—Gross MCF 

(a) Water Gas Made.......... (See note, reverse side) 


(b) Coal Gas Made.......... (a) Water Gas or Coal Gas.... 
(c) Oil Gas Made........... haa (b) Coke Oven Gas................... 
(e) Total Produced......... eas (c) Oil Gas.............. 
Total Produced and (d) Natural Gas...... 
Purchased.. (e) Mixed Gas................. 
(f) Total Purchased..... 


a 


3. Classification of Monthly Gas Sales and Customers. 
(See note, reverse side) 
Number of = Gas Sold 
Uses Customers MCF 
(a) Bemeeke ................. 
(b) House Heating ........ 
ij.” Beaesaeeaneens 
(d) Commercial 
(e) Sales to Other 
Utilities madsen 
(f) Miscellaneous .......... 
5 Bie x Getanesialoents 


Monthly 
Revenue 


TREC FR Magnets Wee ras eA 
Ofthcial Title 


The information asked for relating to gas production, gas pur- 
chased and classification of sales and revenue is fundamental to 
the gas business and is required in order to form a more com- 
prehensive picture of the industry. 

The committee has added to the questions on the American Gas 
Association Questionnaire the items—miles of mains, number of 
employees and amount of pay roll, which information it considers 
important. 

Increase in miles of gas mains furnishes a picture of the growth 
of various communities which cannot be obtained by comparing 
meters and volume of sales. For instance, if there is a great deal 
of real estate development in the territory served, there is bound 
to be a marked increase in the number of miles of mains laid with 
comparatively few meters added. 

Number of employees in the gas industry and the amount of 
pay roll furnishes a valuable index to show the part our industry 
plays in the economic life of the community. Our pay rolls are 
all spent in the localities in which they are paid. Our employees 
are interested in the civic development of their communities. The 
gas industry is not a fly-by-night. We invest permanently in the 
cities in which we operate and their prosperity is our prosperity. 

There can be no doubt of the value to be placed on up-to-date 
monthly statistics of our industry as against waiting for yearly 
figures. Statistics furnish an unquestionable barometer of busi- 
ness and industrial conditions. Such an authentic collector of 
statistics as the U. S. Department of Commerce finds it advisable 
to publish as often as each week its “Survey of Current Business” 
showing various curves of essential industries, stock prices, etc., 
and calling it “Weekly Business Indicators.” The National Elec- 
tric Light Association has also adopted recently a monthly ques- 
tionnaire with which most of the electric companies are familiar. 

We, on the Pacific Coast, can be no less vigilant in analyzing 
essential figures of the gas industry. Our executives want to know 
whether sales are increasing or decreasing per consumer in their 
districts, and whether like conditions exist in other sections. With 
the huge investment in the gas industry and the rapid pace at 
which business has been moving in recent years, we must know 
if gas sales are keeping up with the growth in population or if 
gas is being superseded by other forms of fuel and heat. 

A prominent banker made a terse statement when he said “There 
are no beginnings in America. New developments grow so rap- 
idly that as soon as they appear we are in the middle of them.” 
Current statistics are vital to our executives, to our valuation 
engineers and to our stockholders. 

The sample questionnaire shown on page three has been care- 
fully drawn up with the idea of asking for information which is 
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essential and readily available with all companies. The figures 
will be combined and given out as totals only by the Secretary at 
his discretion. In addition to having the latest information avail- 
able, the Secretary may, if he sees fit, issue from time to time, 
bulletins showing the growth in sales, meters, pay roll, employees, 
etc. 

A duplicate copy of the questionnaire should be sent to each 
company so that an exact copy of the information furnished may 
be retained. 


The committee hopes that if its questionnaire is endorsed by the 
Board of Directors, the member companies will get behind it so 
that the Secretary may be favored with as nearly a 100 per cent 
return as possible. The co-operation of all the member companies, 
therefore, is earnestly solicited by the committee, in answering and 
promptly returning the questionnaires to the Secretary, to the end 
that these statistics of our industry may furnish a more accurate 
trend of the gas business on the Pacific Coast. 


Accounts Payable* 


HE assignment to the Accounts Payable Committee this year 
was to make a study and report on two phases of procedure 
in handling accounts, namely: 


(1) The advantages or necessity of keeping individual ledger 
accounts with each vendor. 


(2) Machine methods of bookkeeping compared with hand 
methods. 


The Committee has investigated the systems in use by the various 
companies and has endeavored to deter- 
mine the underlying reasons for the es- 
tablishment and continuation of the sys- 
tems now in use, if any changes were 
contemplated or had been considered and 
the result of the investigations made. 

The mechanics of handling accounts 
pavable vary a great deal in the different 
companies, though the fundamental oper- 
ations and results obtained are naturalls 
the same, as we all order material, re- 
ceive, check, and pay invoices, and dis- 
tribute the charges to the accounts bene- 
fited. 

All of the systems investigated provide 
for an invoice and voucher register, and 
several provide for, in addition, an ac- 
counts payable ledger, which contains a 
ledger account of each vendor. 

The benefits obtained from the last 
mentioned record is one of the subjects of this report. 
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Our investigation shows that in most cases the use of the accounts 
payable ledger is found most often in the larger companies which 
deal with large numbers of vendors and issue thousands of checks 
or vouchers each morth. 

ADVANTAGES OF SUNDRY CREDITORS LEDGER 

(1) Furnishes an alphabetic index of the invoice register. 

(2) Is used by one company as an additional safeguard against 
passing duplicate bills. This company has almost 20,000 accounts 
on its accounts payable ledgers and payments are made by means 
of two forms of vouchers, one form covering purchases and expen- 
ditures made by Head Offhce and the other covering local divisional! 
payments. All postings are made directly from the invoices and 
the bookkeepers examine the accounts while posting for duplicate 
bills and also for items that may have been included in previous 
bills rendered. 

(3) Sundry Creditors ledgers are of great value in cases where 
progressive payments are made on contracts. The terms and con 
ditions of the contract are set down in the ledger and a complete 
record of the transaction is built up and is always available. 

(4) In checking invoices for cash discounts some companies find 
the sundry creditors ledgers of considerable value, as the vendor's 
discount terms are noted on the ledger sheet and it has been found 
that in many instances terms of purchase are omitted from in- 
voice and overlooked by other departments when approving the 
invoices. 

(5) In checking vendors’ accounts for quantity discounts where 
large numbers of invoices are involved, the Sundry Creditors 
ledgers are a great help. 

(6) In checking statements rendered by vendors the Sundry 
Creditors ledgers furnish the clerks doing this work a ready means 
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of detecting errors or omissions in the statements and facilitate the 
bringing of the accounts of the vendor and vendee into agreement. 

(7) In most machine systems of bookkeeping the Sundry Credi- 
tors ledger is obtained at the same time as the invoice register and 
at practically no additional cost. 

The Committee’s investigation as to the advantages of eliminating 
the Sundry Creditors ledgers indicates that the companies that do 
not use Sundry Creditors ledgers but handle their invoices entirely 
by means of vouchers, have a supplemental record, listing by firms 
the vouchers issued. This record enables them to locate invoices 
rendered by any particular firm by reference to the voucher to 
which the invoice is attached. 

In practically all cases where no Sundry Creditors ledgers are 
kept the Auditing Department relies entirely on the Purchasing 
Department to approve the invoices for payment and to certify 
that goods were received as ordered, prices and terms are correct, 
and that the invoices so approved have not heretofore been rendered 
or paid. 

The main advantage claimed for the elimination of the Sundry 
Creditors ledger is that it reduces costs by doing away with an ex- 
pensive record. 

Whether the record is necessary depends entirely upon what in- 
formation concerning accounts payable is required by the Manage- 
ment and what system of handling accounts payable is found to be 
best suited to meet the conditions under which the company is 
operating. 

In companies where the accounts payable procedure provides that 
the Auditing Department verify the receipt of material, check in- 
voices for discount, and guard against the passing of duplicate 
invoices, and where checks in payment of purchases originate in 
more than one ofhce, it is our opinion that Sundry Creditors led- 
gers are necessary. 


MACHINE BOOKKEEPING 


Practically all of the companies canvassed by the Committee use 
some type of machine, exclusive of typewriters, in handling their 
accounts payable. The main advantages claimed are: 

(1) Neater and more legible records. 

)} Daily proof of vendors’ accounts. 

(3) Greater speed in handling invoices. 

(4) The ability to make several different records at one time 
by the use of carbon paper. 

Our investigation shows that machine bookkeeping is more easily 


and satisfactorily applied to accounts payable systems where the 
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Auditing Department issues all vouchers and merely records the 
invoices received, other departments being charged with the re- 
sponsibility of seeing that the goods are received as ordered, claims 
for shortage or damaged goods promptly filed, that the invoices 
are billed in accordance with the prices and terms agreed upon 
with the vendor, and that the invoices are not duplicates of bills 
previously rendered. 

Under these conditions machine operators can do the work usu- 
ally done by trained bookkeepers at a considerable saving in labor 
costs. 

One company uses a combination of machines and handposted 
ledgers. The Auditing Department is charged with the responsi- 
bility of making a complete audit of all invoices before payment is 
made, the Purchasing Department merely approving prices. 

They use tabulating machines and punch cards for all invoices 
and vouchers. From these cards they secure: 

(1) Alphabetic list of invoices, used to check ledger postings 
and establish control figures for each letter or subdivision of 
ledgers. 

(2) Invoice register listing invoices in numerical order. 

(3) Invoice lists showing invoices charged to various depart- 
ments. 

(4) Voucher register listing vouchers in numerical order. 


(5) Alphabetic list of all vouchers used to check ledger post- 
ings and establish control figures for each letter for subdivision of 
ledgers. 

All invoices, accompanied by the machine lists, go to the book- 
keepers and are entered by hand on visible type of ledgers. 

This enables the bookkeeper to scrutinize the invoice and the 
account and assure himself that everything is in order before entry 
is made. 

A careful study made by this organization has convinced them 
that they would not make any saving by putting in ledger posting 
machines and that they would lose the extra safeguard of having 
the account and invoice checked by an experienced man if the work 
was turned over to a machine operator. Posting the ledgers only 
takes about an hour of the bookkeeper’s time each day. 

In concluding this report our investigation reveals that each 
company interviewed has evidently developed a system for handling 
accounts payable that fits the conditions under which it is operat- 
ing, ties in with its scheme of organization and furnishes the in- 
formation required by the management. 
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Acquiring Industrial Gas Load Through 
the Sale of Modern Heat Treating 
Equipment 
By E. M. DEREMER 


Southern California Gas Company 


HE idea of merchandising gas with consideration for load 

value is comparatively new. ‘The electric industry, although 

younger by years than the gas industry, has long realized 
that it must apply the most pressure along the lines of most profit. 
In pursuance of this policy it has taken two forward steps. First, 
it has procured power rates favorable to the consumer whose load 
is most deserving. And let me say here that the same factors 
which make possible such a policy for the electrical industry exist 
for the gas industry, but it yet remains 
for the gas companies to set up a rate 
structure that will favor the profitable 
load. Second, the electrical concerns have 
long been applying modern, forceful 
methods to obtain their share of the total 
business available. 

The reason for sluggishness on the 
part of the gas industry may be attrib- 
uted in part to the weight of tradition. 
Gas has evolved through so many phases 
of service that we lose perspective. Gas 
was first used for street lighting, then for 
cooking, finally for house heating, storage 
water heating and similar operations. 
Only recently has it dawned upon us that 
industrial heating processes offer the 
biggest opportunity for load building. 

The Southern California Gas Company 
in its attempt to keep modern, is backed 
by a progressive management. Our policy is founded upon the 
belief that gas when properly applied and controlled in good fur- 
naces can be made the cheapest fuel for almost all heating applica- 
tions, considering the quality of product, maintenance charges, 
production and unit costs. 

In competing with other fuels, it is necessary to think of the 
furnace and fuel as one. A comparison of gas and electricity will 
show that both, controlled through modern automatic instruments, 
are practically fool proof in operation. In other words, both fuels 
possess qualities which lend them to automatic control. It is then 
reasonable to suppose that a furnace may be designed for either 
gas or electricity that will produce any condition of automatic con- 
trol and continuous operation, providing equal engineering ability 
is incorporated in the design. Disregarding the factor of influence 
of furnace atmosphere on the product, it is reasonable to assume 
that equal engineering ability can produce either gas or electric 
furnaces that are equally satisfactory from a standpoint of opera- 
tion or production. This is not true of fuel oil, which has charac- 
teristics demanding eternal vigilance, a high quality fuel, and a 
skillful design, to produce comparable results. 

The gas furnace has the following advantages over the electric 
furnace: Low fuel costs; low first costs; gas more dependable than 
electricity; controlled furnace atmospheres. The electric has ad- 
vantages over the gas furnace: Better advertising and merchan- 
dising methods; electric furnaces apply above 3000 degrees F. 


Looking at the manufacturers’ side of the question, we find that 
those who make the most progress in their heat treating processes 
have installed the best equipment regardless of fuel used. It is 
obvious then, that the gas companies should unite with the furnace 
companies in a forceful sales effort to give the manufacturer the 
perfect fuel and modern furnaces, with a view to producing the 
most economical heat operations possible. 

The sales organization of the Southern California Gas Company 
co-operates both with the equipment companies and with the in- 
dustrial users, and to this end incorporates many phases of service. 


First, the active interest of the prospect is obtained and cultivated. 
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In this work the industrial sales engineer acts as a consulting en- 
gineer, and after finding needs and creating interest, he moulds 
the interest to a definite desire. 

Second, the Sales Department stands ready to recommend, sell 
and install standard makes of furnaces, or to construct special 
furnaces, and in order to do this maintains a countrywide contact 
with all related industries, and also with furnace specialists who 
can show the way to the best gas furnace developments. The 
Installation and Construction Departments are organized to handle 
either the installation of a standard furnace, or the construction 
of a special job, rapidly, efficiently, and in a satisfactory manner. 

Third, we maintain a Service Department with manifold duties. 
The better the equipment the more important that it should be 
serviced at regular intervals by competent men. As a result of 
servicing, necessary adjustments are made, changes recommended, 
and a valuable contact with the customer is maintained. 

The Southern California Gas Company in the past two years 
has sold, designed, constructed, and serviced, in round numbers, 80 
modern gas fired installations, ranging from small rivet furnaces 
to carbottom furnaces. These installations will use approximately 
seventy million cubic feet of gas per year. We have a potential 
load in the heat treating field of approximately 750,000,000 cubic 
feet per year, and we believe it is worth going after. 


Service Aspects of Surface Combustion 


By KENNETH B. ANDERSON 
Southern California Gas Company 


ROM the standpoint of the merchant, service is the most 

difhcult thing in the world to sell; yet it is a generally ac- 

cepted fact that in order to succeed, any merchandising organi- 
zation must deal to some extent in that intangible product. In a 
greater or less degree the success of any company is proportionate 
to the quality of service it renders. Public utility companies, es- 
pecially, are servants of the people. Gas is only a small item 
among many which the gas company must offer its customers. Our 
success would be small indeed if we attempted to serve gas to the 
people cafeteria style. 

It is in keeping with the slogan of “Dependable Service” that 
the Southern California Gas Company maintains a regular Service 
Department. The servicing of surface combustion installations is 
one of the outstanding duties of this Department, and it is combus- 
tion service, as much as surface combustion (the two terms are 
closely related in more than sound) which we offer the industrial 
user when we sell him surface combustion equipment. 

The service of the gas company actually begins when the sales- 
man discovers the need, creates and strengthens the desire, and 
finally sells the customer a furnace. He has served the customer 
by providing him a better way to do his work, but it is only after 
the sale is made that the actual duties of the Service Department 
begin. 

One of the important responsibilities of the service man is to 
other members of the Industrial Sales Department. The service 
men can, through their training and experience, recognize new 
prospects as they run across them in making service calls in indus 
trial districts, and turn these prospects in to the sales force. Many 
leads can be obtained from the remarks of operators and superin- 
tendents who are in close touch with competitors and others doing 
the same type of work. By getting acquainted with these men, the 
service man forms valuable friends for the company. 

The service men are also of help to the Installation Department 
In the Southern California Gas Company special installations are 
designed by competent engineers so that the computations or prin- 
cipal elements of the design are seldom erroneous. However, the 
service man, through his more practical contact with the actual 
operation of the equipment, can offer suggestions for the arrange- 
ment of many details. Local conditions, which affect the design 
of the burning apparatus, are met in the field and solved by the 
Service Department. In building furnaces to take care of the 
many heating problems in Southern California industries, the 
designers are occasionally forced to venture into the unknown. 
The shortcomings of the design become apparent to the service 
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man under operating conditions, and the lesson is passed on to 
the designer. 

At the completion of construction, the main function of the 
Service Department of the Southern California Gas Company 
begins. Service men are responsible for getting performance 
out of the furnace before it is turned over to the customer. Every 
function of the various elements of the equipment are tested in the 
presence of the customer, and the equipment is turned over to 
him as nearly perfect as possible. The customer is then informed 
that, although the equipment is capable of long and trouble-free 
service, it should be taken care of as one would expect to take 
care of any fine machine in order to preserve the original efficiency. 
The customer should be told to leave the adjustment as it 
is unless it is definitely shown that there is reason for changing. 
Much of the service necessary is occasioned by the meddling of 
unqualified operators. 

Once brought up to optimum conditions, the furnace is not 
neglected. On some of the larger jobs a thorough test is made 
under operating conditions, in the presence of the customer. On 
all sales, systematic service calls are made at intervals, often at 
first, then less frequently as the operators become familiar with 
the equipment. The service men of the Southern California 
Gas Company try to make it a point to visit each shift, when the 
furnace is being operated continuously, to make sure that each 
operator is sold on the equipment and that he knows how to start 
and stop the furnace properly and to take care of minor troubles. 
Giving the operator confidence in the equipment makes a potential 
salesman of him. ‘Thorough instruction in the principles of opera- 
tion instills this confidence and saves the service men many 
calls for petty troubles. 


In order to perform the duties outlined above properly, the 
personnel of the Service Department should consist of an adequate 
number of industrious, capable young men of pleasing person- 
ality; preferably with some technical training. They must be 
ingenious, observing, studious, and willing to use their hands 
as well as their brains, to answer calls at any time of day or 
night, and to work under conditions of physical discomfort. Broad 
training and experience in steel treating, foundry, and forge work 
is a decided asset. Given men of the right basic foundation and 
temperament, the Department affords ideal conditions for develop- 
ment of broad experience. 

The Department which services surface combustion equipment 
should be supplied with a few precision instruments which each 
member should be trained to use intelligently. Accurate tem- 
perature measuring instruments of wide range are a necessity. 
Care should be taken that all struments are kept accurate, and 
pride should be taken in keeping their appearance worthy of the 
accuracy that the customer is entitled to expect of them. A shabby, 
battered or begrimed instrument can hardly be counted upon to 
gain the respect of a customer, no matter how accurate it may 
be. Gas analyzers, draft gauges, pressure gauges, electric test 
bulbs, and a tacometer are all desirable. A _ kit of tools for 
each man should include small instruments for repairing delicate 
temperature instruments and heavier tools for handling small 
and medium sized pipe. Sufficient stock should be carried by the 
Stores Department so that replacements of damaged parts can 
be made immediately. Nothing dulls the enthusiasm of a customer 
so much as, in the event of damage to an element of his equip- 
ment from any cause, to have to wait a long time for replace- 
ments to be shipped in. 

The cost of servicing surface combustion installations can not 
be estimated in dollars and cents. Generally speaking, an 
installation, after the initial adjustment, works perfectly for 
long periods. The general attitude of the Southern California 
Gas Company toward industrial service is to do everything 
possible to help the customer, even though his difhculty may not 
be purely a gas trouble or a surface combustion furnace trouble. 
For this reason the service costs on some jobs seem to run dis- 
proportionately high. From a check of the service records of a 
number of representative jobs, including the special cases mentioned 
above, the total service cost, counting time, material, and mileage, 
estimating liberally, runs on the average about one and eight- 
tenths per cent of the sales price of the installations. The total 
cost of the service can not, however, properly be charged against 
the sale of the equipment. Approximately half should be charged 
against the gas sales revenue which the equipment brings in. 

But, regardless of the apparent cost, the Southern California 
Gas Company believes that service pays, because of the new 
prospects that the added contact with the trade affords, be- 
cause of the valuable data gathered, because of the training 
it gives the men engaged in it, because of the good will created 
among the industries, and because it is a necessary adjunct to the 
merchandising of surface combustion furnaces. These benefits 
from a Service Department do not show on the financial state- 
ment, but they are, nevertheless, instrumental in the success of a 
company whose chief aim and desire is “Dependable Service.” 
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Can We Increase Gas Sales to Industry r* 


HIS report deals with a number of correlated problems re- 
lating to the sale of gas to industry which will be treated 
under separate sub-headings. 


The Promotion of Advances in Appliance Design 


The industrial applications of gas fuel are so varied that a large 
number of different and special appliances are needed. ‘These do 
not lend themselves to mass production and hence have little appeal 
to appliance manufacturers whose financial existence depends on 
profit derived from appliance sales. This 
will be readily understood when it is re- 
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metered gas for industrial purposes, the y ) 
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opment work leading to improvements ‘ 
and new uses for gas fuel. f 

In the appliance field the manufacturer -QWWWWW" 
is not so much interested in the kind of 
fuel his apparatus will burn as in the 
breadth of his market. It is not a theory, 
but a demonstrable fact, that whereas the 
manufacturer of an appliance must sell his product over and over 
again, and find constantly new markets to make a profit a cus- 
tomer provides a profit for the gas company as long as he uses 
gas, with a resulting cumulative effect on the utilities’ earnings. 
The gas companies should therefore be the ones primarily inter- 
ested in the development of high grade industrial appliances that 
would extend the use of gas in industry generally. How can the 
art be best advanced? 


The American Gas Association is attempting to meet the situa- 
tion by providing a fund of $500,000 to be expended in five years 
in research and general appliance development. Results can, of 
course, be expected from this plan, but time alone will tell whether 
the results will be commensurate with the expenditure. It is 
obvious that money alone cannot solve problems; there must be 
interest, ability, and brains, and all that money can do is to attract 
to the gas industry men who have these necessary qualities. Com- 
pa.ed with the electric industry, the gas industry has been lament- 
ably lacking in men of genius, and any plan of utilization research, 
to be successful, must include assurance of reward to genius and 
be extended over a sufhcient time to find this type of men and let 
them get started. 


One solution is that the gas companies who are members of the 
Pacific Coast Gas Association finance.an engineering and research 
corporation, whose shares would be held by the member companies 
in amounts as subscribed. ‘This corporation would then be 
organized to study new applications for the use of gas, and design, 
build and market new appliances, patent any new apparatus and 
applications developed, and in order to attract genius and keep it 
profitably employed, should allow its members to share in the 
profits earned by patented apparatus or processes. Such an organi- 
zation should be preferably located near a university where it 
would have available laboratory and library facilities; its per- 
sonnel should be composed of experienced gas engineers, designers, 
physical chemists, all men that are “gas-minded.” It would under- 
take for a reasonable charge any special investigation entrusted to 
it by any of the member companies. Properly organized, such a 
company could not only be made self-supporting, but become of 
far reaching value to the gas industry. 


It could serve as a clearing house for centralized effort to 
advance in the quickest and most efficient manner possible new 
uses for gas. Such a corporation would not take the place of indus- 
trial selling organizations, as now maintained by different gas com- 
panies; it could, however, save much unnecessary and costly dupli- 
cation of work now undertaken by the different member companies. 
By developing a broad and unassailable field for industrial gas, 
the gas companies would be greatly benefited. Industrial load 
diversification would permit lower domestic gas rates, and thereby 
induce a still broader use of our commodity by all classes of cus- 
tomers. Utilities in the past have suffered because of an unpro- 
gressive attitude, and despite increased rates have been con- 
fronted with a progressively shrinking business; whereas lower 
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rates would have induced a greater volume of sales, and though 
the margin of profit would have been smaller, in the aggregate it 
would have been sufhcient to keep the utility in a healthy condition. 

The gas industry has a wonderful future before it, if guided 
with vision, and those who predict its early demise and replace- 
ment by the electrical power industry are ill informed and lacking 
in a proper sense of proportion, and wholly overlook the economic 
needs of the majority of our population for a cheap and efficient 
fuel. Some of the opportunities open to gas fuel can be easily 
demonstrated. 

It is generally agreed that the principal competition to the gas 
industry today comes from the oil and electrical industries. From 
the former by reason of the very cheapness of its fuel; from the 
latter by reason of the simplicity with which electric energy can be 
transformed into heat, the ease with which it can be automatically 
controlled, and the absence of any chemical or physico-chemical 
problems that are always present when heat is derived from a com- 
bustion process. 

In viewing this competitive field we see two classes of problems: 
those that can be solved by deductive reasoning and those thar 
yield to the inductive method. ‘To illustrate: We know that gas 
is used successfully in melting asphalt, so if we approach the manu- 
facturer of waxed paper with the proposition of melting parafhn 
we have simply deduced from the similarity of the two materials 
that there may be a new field open to us. Now in turn if we know 
that fruit will absorb water and carbon dioxide even after it is 
taken from the tree and this absorption together with heat will pro- 
duce fast ripening of the fruit, and we apply this knowledge by in- 
stalling a gas heater in a banana ripening room, we have followed 
the inductive route. ‘Thus, the deductive method concerns itself 
with those applications in which we have some precedent in 
another application, and where we only adapt or enlarge the use 
of gas. These applications are the majority in gas sales promo- 
tion work. The applications arrived at by inductive reasoning are 
the ones that need particular attention because the possibilities are 
so much larger. 

One of the few things that we do know in gas sales promotion is 
that all low temperature processes inherently are suitable for gas 
application. This field comprises baking, drying, enameling and 
also the melting of soft metals including aluminum. While all of 
these operations are carried out in a number of forms there are 
many more applications that have not been worked on and on 
which an effort should be made. 

Proceeding to the most valuable additions to our industrial gas 
business, those that have to be developed by means of inductive 
reasoning, we find very scanty material. We do know that com- 
bustion under water has been carried on in a laboratory way and 
we find that if we apply this to boilers the efhciency can be raised. 
We further know that this system gets us away from condensation 
troubles in the vent flues and that incrustations such as cause con- 
siderable trouble in using hard waters can be entirely avoided. 
This is a fruitful field for investigation. 

We know that heat is best transmitted by radiation, and that 
heat transmitted by convection and conduction is subject to losses. 
We also know that the higher the temperature the more heat is 
carried by radiation. Under the influence of high temperature, gas 
atoms lose the peripheral electron. ‘These peripheral electrons can 
be transmitted over a relatively large distance without losing their 
potency to do work. We further know that the high temperatures 
required to squeeze the peripheral electrons out of atoms are ob- 
tained when both gas and air are under very high pressure. The 
usual 10 or even 25 pounds of pressure used in our so-called high 
pressure burners nowadays would be entirely insufhcient, as the 
pressures required are more of the order of several thousand 
pounds. 

The main advantage of electric heat is due to the fact that it is 
not bound to the medium. ‘That is, all the heat produced electri- 
cally is radiated heat, whereas the larger part of the heat produced 
by gas is bound to the products of combustion, where convection 
and conduction losses necessarily are high. By the use of high 
pressure we have a means to dissociate heat from that of the carry- 
ing medium, since an electron in motion would do its work just as 
well in a vacuum. Further, the penetrating power of such an 
electron in motion is infinitely greater than that of the electrons 
bound to the medium of their production. Thoughts of this nature 
will appear outlandish to the average gas man although similar 
proposals and stranger ones have been advocated in the electric 
industry and the propagators of the ideas survived. Half hearted 
experiments with radiant heat are carried on, but no original work 
is being done, to our knowledge, in this highly important field. 


The Present Status of the Industrial Load 


The ratio of industrial to domestic gas sales is greatly influenced 
by the rates at which industrial gas is sold. Thus, a natural gas 
company in Southern California reports 85.6 per cent of its annua! 
sales as being for industrial purposes, including wholesale deliver- 
ies. A portion of this business is secured with gas supplied at a 
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rate as low as 13.7 cents per one million B.t.u. and a maximum 
service charge of $350 guaranteed per month. This service is 
however, subject to discontinuance without notice in case of a 
shortage of gas. A limited industrial service not subject to discon- 
tinuance supplies one million B.t.u. at 36.4 cents with a readiness 
to serve charge of $15.00 per meter per month. Gas for general 
commercial service sells as high as 55 cents per million B.t.u. for 
amounts up to 200,000 cu. ft. per meter per month, and drops t 
41 cents per million B.t.u. when in excess of one million cu. ft. are 
used per meter per month; in addition there is a readiness to serve 
charge of $15.00 per meter per month. 

Domestic gas rates call for 84 cents per million B.t.u. for the 
first 4000 cu. ft. per meter per month and drop as low as 65 
cents per million B.t.u. when in excess of 40,000 cu. ft. of gas per 
meter per month are used. The minimum charge is 80 cents per 
meter per month. 

These rates compete with fuel oil costing from 11 cents to 19 
cents per million B.t.u., coke costing from 75 cents to $2.25 per 
million B.t.u., and electric current from $2.70 to $7.50 per million 
B.t.u. 

The cu. ft. sales for industrial and commercial business, not in- 
cluding wholesaled gas, is in excess of 26 billion cu. ft. per year. 

An entirely different picture is presented by companies selling 
manufactured gas, the higher cost of production naturally being re- 
flected in their rates. Pacific Gas and Electric Company’s total 
metered sales (including wholesale to municipalities, other compan- 
ies, street lighting, etc.) for the entire system amounted in 1927 
to 20,215,000,000 cu. ft., of which metered industrial, hotel and res- 
taurant sales amounted to 3,384,000,000 cu. ft. or 16.7 per cent. 
With the most favorable available rate, a million B.t.u. cost $1.70 
for the first 10,000 cu. ft. per meter per month, and this drops only 
to 95 cents per million B.t.u. when in excess of 2,000,000 cu. ft. 
per meter per month are used. These rates have to compete with 
fuel oil prices of 18 cents and gas oil prices of 30 cents per million 
B.t.u. In the face of such competition, industrial business can only 
be secured and held with the installation of highly efhcient equip- 
ment, and is principally restricted to low temperature work. 

In this connection it is interesting to note that the Southern Cali- 
fornia Gas Company, for instance, reports in excess of 2 billion cu. 
ft. sales for brick and tile manufactures, 240 million cu. ft. fo: 
vitreous enamel, over a billion cu. ft. in glass manufacture, and 
nearly a like amount for steel and iron products. 


Only special classes of this type of business can be secured with 
the more expensive manufactured gas in the face of existing low 
priced oil competition. The bulk of the business is commercial, 
hotel and restaurant business alone amounting to 40 per cent of 
the total industrial sales, and if other food “industries” are added 
(bakeries, candy manufacture, meats, etc.), 60 per cent of the total. 

A similar condition is presented by the Portland Gas and Coke 
Company, which reports as follows: 


1925 1926 1927 
Domestic and street lighting 54.9% 53.3% 53.9° 
House Heating 25.2 27.9 26.9 
19.9 18.38 19.2 


Industrial 


Here competitive fuel conditions are not dissimilar from those in 
the San Francisco Bay area; in addition, electric competition 1s 
much more seveie. 

Going still further North, the Spokane Gas and Fuel Company 
report their industrial sales as amounting to 46 per cent of their 
total gas sales with the annual revenue derived therefrom as 
$155,300. Their highest rate with only 1000 cu. ft. of gas served 
per meter per month would be $5.55 per million B.t.u., while thei: 
largest customer on a consumption of 1,450,000 cu. ft. per month 
earned a rate of 64.2 cents per M. cu. ft., or $1.43 per million 
B.t.u. Competitive fuels and electricity can be had in Spokane at 
the following prices: 


Fuel Oll _ 135,000 B.t.u. per gal. @ $ .09 or $0.667 per : B.t 
oal 11,500 B.t.u. per lb. @ 950 ton 0.413 per n B.t 
Coke 11,500 B.t.u. per lb. @ 11.00 ton 0.494 per n n Bit 
Wood 9,000 B.t.u. per lb. @ 8.50 cord 0.455 per m 1 B 
Electricity... a 0.03 Kwh 8.790 per n n B 


Klectricity.. a 0.015 Kwh 4.400 per n n B.t 


Cost of Selling and Maintaining Industrial Business 


As the different member companies do not use uniform methods 
of accounting and detailed figures of the expense incurred in seli- 
ing industrial gas are not available from the few companies that 
reported, an absolute comparison cannot be made. 

George Bowersox, Utilization Engineer for the Southern Califor- 
nia Gas Company, stated that no such cost figures are available, 
but placed the cost of selling at less than ™% per cent. If the gross 
revenue for the 26 billion cu. ft. industrial sales is placed at 
$8,000,000, ‘4 per cent would be $40,000, or approximately 0.154 


— 


cents per M. of metered industrial sales, a very moderate selling 
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cost indeed. Without knowing the increase in annual load added, 
the above figure can serve only as an index of selling expense to 
other expenses. Figures in greater detail are available for the 
Pacific Gas and Electric Company’s system. Domestic metered 
sales are separated from industrial and hotel and restaurant 
metered sales, and to show the progress in sales work, are given 
for a number of years: 


M.CF.Me 
tered Sales 
Domest 


Industrial 
Revenue Cons. %&% Incr. 


Gof % In- 
> Industrial Total crease 


7 Seeees Goes  .......... 
5  w9 2,343,176 7156 18.5 
a. tae 2,538,447 7287 1.83 
3 7.2 2,734,306 7043 D 3.36* 


/ 


2,384,749 15 
2,644,921 16 
3,156,111 18 
3,383,796 16 


—— 


: The decrease in consumers, is explained by eliminating accounts under 
$60 to $100 per year from the industrial classification, a procedure not strictly 
sound [hese are now included in Domestic consumers. 


In 1926, 603,517,000 cu. ft. new industrial business with an annual 
revenue of $492,304, representing jobs amounting to $250 and 
over per year in revenue, were reported signed by sales department. 


In 1927, 485,370,000 cu. ft. with an annual revenue of $420,537 
(including all size jobs) was reported. No cost figures for 1926 
are available, while the cost of securing the 1927 industrial busi- 
ness, including proportion of Divisional and General Office over- 
head, amounted to $57,280. Accordingly $7.35 of new business was 
secured for every dollar of sales expense chargeable to getting 
industrial gas, or $0.118 per M. cu. ft. 


It is at once apparent that considerable discrepancy exists between 
the amount of new industrial business reported signed and the 
actual gain by metered ledger sales for the corresponding years. 
Thus for 1926 the increase in metered ledger sales is 511,190,000 
cu. ft. against 603,517,000 cu. ft. reported sales, and for 1927, 
227,685,000 cu. ft. against 485,370,000 cu. ft. reported sales. The 
question naturally arises, what is the proper way of allocating cost 
of securing additional industrial business? 

If on the basis of new business secured, this would give too low 
a cost, as industrial consumers are constantly being lost for one 
reason or another. In other words, new business secured for any 
year usually exceeds the net annual gain. ‘To charge only the net 
gain with the cost of keeping salesmen in the field, with propor- 
tionate share of ofhce and overhead expense, does likewise not 
appear proper, as a goodly portion of the salesmen’s time is spent 
in contacting with old consumers to keep existing business on the 
lines. Besides, the benefits from consumers secured and kept on 
the lines is cumulative. It would seem, therefore, that a fairer 
way of charging costs against industrial business secured, would 
be the basis of charging sales expense against total yearly metered 
sales, as well as against the net increase in cu. ft. sales as com- 
pared with previous years. 

Such figures, based on actual metered ledger sales, instead of 
estimated sales, are the only ones any management can accept as 
authentic, and these will give a better index of the cost and value 
of securing this business than either figure alone. If available for 
a number of years, the unit cost per M. cu. ft. of total yearly 
metered sales should show a continuous decrease, if the selling 
organization is doing good work, and barring an _ industrial 
depression. 

Figured in that manner, the cost of selling industrial gas in 1927 
($57,280) would be $0.00284 per M. of all gas sold (20,214,834 M. 
Cu. ft., Domestic and Industrial) ; $0.0169 per M. of metered in- 
dustrial sales (3,383,796 M. cu. ft.) and $0.252 per M. of metered 
increase over previous year. 

Sales expense figures available for five consecutive years illus- 
trate this method of allocating costs more clearly: 


 |Total Selling! Cost per M. cu. ft. 
Expense i of total (of incr. 
$13,128.21 $0.0276 
13,603.00 0.0270 $0.075 


Indus. Sales | 
M.cu. ft. | Increase 


1923 .. . 476,818 

1924 . 658,708 181,890 
I9Z> .. - $ake> 72,317 16,360.09 0.0224 0.226 
BIDS sciences BOE 122,848 21,723.91 0.0254 0.177 
1927 ... 947,114 93,241 16,597.00 0.0166 0.178 


$0.173 


3,667,538 4+70,296 $81,412.21 $0.0222 


Based on corresponding total combined metered domestic and 
industrial sales of 26,033,614 M. cu. ft. for the five-year period, 
the above total industrial sales expense for the same _ period 
($81,412.21) would be $0.003 per M. cu. ft. 

In industrial sales expense are included salaries of all those 
directly engaged in industrial sales activities, as industrial engi- 
neers, salesmen, stenographers, test and research engineers; propor- 
tionate share of general and divisional ofhce expense and overhead, 
auto and travelling expense, advertising, association dues, tria: 
and test installations, etc. 
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L. C. Haffner for Portland Gas and Coke Company reports cost 
of obtaining industrial business as $0.1072 per M. cu. ft. of annual 
gas consumption, averaged over the period of one year. “Figures 
in great detail are available for the gas sales cost. The cost of 
maintaining industrial gas business is somewhat harder to deter- 
mine but figures of this item can be produced on short notice. 
For the expenditure of approximately 10c per M cu. ft. as stated 
above we obtained 215,000,000 cu. ft. of gas consumption which 
would not have been on our books if a sales effort had not been 
made. This additional gas business brought in a revenue of $194,- 
000 annually.” C. J. Melrose, Superintendent of Distribution, Spo- 
kane Gas and Fuel Company, reports that 46 per cent of the total 
sales are industrial, that the industrial revenue derived is $155,300 
per year, and the cost of getting and maintaining this industrial 
business is $4,800 per vear which is 3.1 per cent of the revenue 
derived. 

All of the above cost figures quoted cover only the cost of securing 
the business and not of maintaining it. No detailed figures appear 
to be available, as industrial accounts are not segregated from 
domestic accounts as regards maintenance costs. My knowledge 
of this class of business on the Pacific Gas and Electric Company 
system is that maintenance expense is exceptionally moderate, and 
is in no manner proportional to similar expense for domestic con- 
sumers’ maintenance. Here we have (1927) 7,043 industrial con- 
sumers taking 3,383,796,000 cu. ft., with a revenue of $2,734,306, 
or 480,000 cu. ft. per consumer per year and $388 revenue, com- 
pared to 425,220 domestic consumers using 16,831,038,000 cu. ft. 
with a gross revenue of $16,537,405, or 39,600 cu. ft. per domestic 
consumer per year with $39 revenue. 

L. C. Haffner with considerable justification points to the gen- 
erally “muddled condition” of industrial sales cost-keeping. Cost 
data supplied run as low as $0.005 per M. to as high as $0.80 per 
M:; in one case no more than the bare salesmen’s salaries are in- 
cluded and, on the other extreme, in the latter case salaries of 
salesmen and superintendence, rent, light, heat, advertising, sta- 
tionery and supplies, wages of gas fitters and machinists for main- 
tenance work, automobile maintenance, truck expense, etc., are in- 
cluded. Such costs or any other kind of statistics are valueless 
unless compiled on a strictly comparable basis. It is therefore rec- 
ommended that all member companies adopt a uniform system of 
cost keeping, and for this purpose the following items should be 
included in sales expense: 


Salaries 
Industrial Engineer, Sales Engineers, Salesmen, Stenographers, 
Engineer of Tests, Research Worker, and all others wholly 
or partly engaged in industrial sales work. 


Office Expense 
Rent, including heat and light, telephone and telegraph, mail, 
stationery and supplies proportioned to industrial sales 
activities. 
Auto and Traveling Expense, directly used by industrial sales 
force. 
Advertising directly used for industrial sales promotion. 


Adjustment Accounts 

Profit or loss on industrial appliance sales. 

Cost of trial and test installations, and experimental work on 
customers’ premises or in Company’s laboratories if done for 
the purpose of securing additional business. 

Association Dues, Literature, Sundries. 

Separate costs should be kept for maintaining industrial business 
on the lines. With numbered classifications of the different in- 
dustries served, it would be an easy matter to afhx the particular 
classification number to any maintenance expense incurred, and in 
this manner learn whether certain classes of industry are a greater 
source of expense than others to supply with industrial gas. Under 
the heading of maintenance expense should be included: 


Inspectors’ salaries and their automobile expense. 

Labor and material to adjust complaints. 

Work of the service engineer and his assistants. 

Work of the Engineer of Tests (when his services are neces- 
sary as the result of a complaint or unsatisfactory operation 
of an installation after this has been in use for some time, 
and are not needed in the interest of sales promotion but 
rather to satisfy an existing consumer and prevent his loss.) 

Industrial meter repairs and tests. 

Much difference of opinion exists how best to evaluate the activi- 
ties of the men directly engaged in industrial sales work, and how 
to justify certain expenditures for sales promotional work. The 
Portland Gas and Coke Company, in estimating the amount of new 
business secured, considers the connected load of the appliance mul- 
tiplied by a time factor, considering the number of hours the 
appliance will be in use. These factors were worked out for each 
class of business and they find that their estimates check with the 
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actual business obtained within a small margin. Paying their 
salesmen a commission for obtaining new load, they had a very 
close check on that system of estimating. In order to determine 
commission payments, every new account was closely watched for 
a period of one year. ‘They have found that the usual system of 
taking the total gas consumption at the end of one year and com- 
paring it with the consumption for the next year and considering 
the difference as the amount of new business produced by the 
salesmen is fallacious. To quote L. C. Haffner, “In fact, we have 
a condition now where gas sales are stationary, insofar as -the 
total is concerned, while on the other hand the salesmen are bring: 
ing in from one to two million cubic feet of new consumption per 
month for which we pay them commission. In other words, the 
total of gas sales may be stationary even though the Sales Depart- 
ment is very active. Conversely the total gas sales may go up 
although the Sales Department is sound asleep.” 


This very condition which Mr. Haffner relates can be most 
disconcerting. Here are salesmen working hard, and reporting 
sales aggregating millions of cu. ft., and yet the metered sales 
show no corresponding increase. There are then three possibilities: 
The reported industrial sales are not entered on industrial revenue 
cards, and automatically swell the domestic metered sales, giving 
a distorted picture of either class of business; if entered on the 
industrial revenue cards, and the total industrial sales do not 
show a corresponding increase, there can be only one conclusion 
(if the reported sales are estimated correctly)—an equivalent 
amount of business has been lost elsewhere. This loss may be in 
an entirely different industry from the one in which the new load 
has been secured. If ship building establishments, for instance, 
secure profitable contracts, up goes the consumption in that classi- 
fication. Conversely, with their contracts completed, a sharp drop 
in consumption becomes at once apparent. In the face of metered 
sales fluctuations that are either seasonal or denote the ebb and 
flow of industrial activity, a Sales Department is comparatively 
helpless; however, with valuable contacts made and business once 
secured, it should also be a Sales Department’s business and inter- 
ested duty to see that this business stays on the lines. 


In conclusion, the following figures are offered as giving a fair 
idea of what it costs to secure industrial business: 


Sales Results 


Hotel and 
Industrial Restaurant 


Number of New Business Accounts Secured 298 156 
Estimated Annual Revenue.............................. $72,910.00 $50,075.00 
Average Estimated Annual Revenue per 

FI I Sidi simlpsicaineransuineiitidoncs 244.53 321.00 
Total Man-Days to Secure Business.............. 881 375 
Proportionate Gas Dept. Sales Expense.....$23,600.00 $9,800.00 
Gas Dept. Sales Expense per Man-Days...... 26.80 26.10 
Estimated Annual Revenue Secured per 

RIES SRE Sa aE | EN OR 82.76 133.50 
Estimated Annual Revenue Secured for 

$1.00 of Gas Dept. Sales Expense.......... 3.09 5.10 


Every dollar of total Gas Sales Dept. Ex- 
pense was divided as follows: 


1. New Business Management Salaries........ . 0.1505 Same Pro- 

. New Business Advertising.......................... 0.1195 portionate 

3. Demonstrating, Canvassing and Solicit- Expense 
SES EPR Bae EP ees pe 0.6350 


4. Piping and Appliances......................... ie 
5. Miscellaneous New Business Sundry Ex- 

I Sacchi cn leabiedihentstetiaters ipicieciedectnipiniliccclébadiis sbinbeatine 0.0950 
i Uren: SEIN CII ei ee a : 


5 Se ASRS ARCS YER Ge Seo MNRAS ae 1.0000 


SU i a ee 8710 
NN MINI ati sisbincelivad ava soalicumaievalbodbouacbaie ais: 3173 
New Preepects Secured.................................. 483 242 
Miles Traveled per Man-Day........................ 23.88 23.25 
Cane Beeee per ata6-DeV........-..2.2......0..0.-..-. 7.54 8.47 
New Prospects Secured per Man-Day.......... 0.55 0.647 


Not only is it recommended that all member companies use uni- 
form methods of cost accounting of industrial gas sales expense, 
but that a standard classification of industrial sales data be kept. 
Below are given the classifications used by two manufactured gas 
companies, that are not much dissimilar: 
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PACIFIC GAS AND ELECTRIC COMPANY 


1. Shipbuilding 17. Electrical Products 

2. Paint and Varnish 18. Iron Foundries 

3. Federal and Municipal 19. Brass, Copper, Lead, Etc. 

4. Paper, Leather, Wood, Etc. 20. Printing 

5. Chemical Works 21. Vegetables, Fruits, Food 

6. Telephone and Telegraph Products 

7. Railroads 22. Meat, Fish, Food Products 

8. Institutions 23. Bakeries 

9. Hospitals 24. Candy 

10. Restaurants 25. Coffee 

11. Hotels 26. Textiles 

12. Automobiles 27. Industrial Water and Space 

13. Poultry Raising Heating 

14. Glass 28. Laundries 

15. Tin and Sheet Metal 29. Dyeing and Cleaning 

16. Steel and Iron Products 30. Varied Industries 
PORTLAND GAS AND COKE COMPANY 

1. Assayers and Dentists 18. Hospitals 

2. Auto Camps 19. Hotels and Restaurants 

3. Auto Garages 20. Iron Works 

4. Bakeries 21. Laundries 

5. Barbers 22. Machine Shops 

6. Brass Works 23. Packers and Markets 

7. Brazing 24. Paints and Oils 

8. China Burning 25. Peanut Roasting 

9. Cleaners and Dyers 26. Photo Supplies 

10. Coffee Roasting 27. Plating 

11. Confectioneries 28. Printing 

12. Creameries 29. Sheet Metal Works 

13. Crematories 30. Shoe Repairing 

14. Drug Mfg. 31. Tailors 

15. Electric Mfg. 32. Wood Mfg. 

16. Foundries 33. Misc. Mfg. 


17. Galvanizing 34. Gas Engines 


Training Industrial Salesmen 


This subject can best be treated by recording the individual 
views of committee members. To quote L. C. Haffner: “Through 
our experience we have found that it does pay to dissociate the 
sales work from that of installing and maintaining appliances. 
The standard practice of various gas companies is to hire a 
technical graduate who should possess these qualifications: a vast 
fund of information not only on gas engineering but all other 
types of engineering; he must be an excellent salesman, a financial 
expert and accountant, a diplomat, a bill collector, machinery 
erector and maintenance man. What is always overlooked in this 
scheme is that if a man possessed all these qualities to any extent 
he would apply for the position of general manager and not for 
that of industrial salesman at a moderate compensation. We have 
found that it pays to have men with outstanding sales ability to 
fulfill the duties of salesmen. We do not require of these men an 
engineering education, since we found that too much engineering 
knowledge is more of a detriment than a help, this on account of 
the scruples, exceptions and half-hearted arguments the engineer 
usually makes to provide an alibi if the job should fail. 


“Our method of training industrial salesmen consists in attach- 
ing the newcomer to an experienced man for a period varying 
from three to six months. At first the new man does no active 
work, but attempts to gather all the information he can get on the 
given subject and later as he becomes more and more familiar 
with the work, the experienced man allows him to engage in the 
argument with the customer, finally permitting the new man to 
handle a sale himself. As soon as the new man has progressed to 
the point where he fully understands his work, he is assigned to 
handle a given classification like restaurants, bakeries, machine 
shops, etc. During this training period the student necessarily has 
close contact with all of the men in the department and if at all 
intelligent will gather up a considerable fund of information. He 
is further invited to feel free to ask questions about anything and 
everything that may not be clear to him. Before engaging in ac- 
tive sales work, the new man is cautioned what to state and what 
to omit. He is further specifically instructed to refer all things 
occurring during an interview with a prospect that are beyond 
his knowledge directly to the head of the department. In this 
manner all questions of engineering are referred to the head of 
the department, and whatever answer is required is worked out in 
detail, imparted to the salesman who in turn presents it to the 
customer. This method of handling industrial sales is based on a 
high degree of engineering knowledge of the supervisor of sales- 
men and furthermore it requires considerable sales ability on the 
part of the supervisor to assist the salesman in difhcult sales.” 
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Fig. I. Seasonal percental variation in metered domestic and 
industrial gas sales and temperature 


George Bowersox states, “We put our industrial salesmen 
through a course covering meters, measurement, regulators, boiler 
tests and free boiler service work, paper work routine, appliance 
installation and adjustments. Then we give them full instruction 
on rates and sales arguments and then start them out on small 
jobs and let them take on bigger jobs as they appear competent.’ 

The Pacific Gas and Electric Company preferably employs tech- 
nical graduates of mechanical engineering schools to follow indus- 
trial sales work. Before being assigned to the Sales Department, 
they are given six months intensive training in the different de- 
partments so as to give them some insight into company organiza- 
tion and an opportunity to familiarize themselves with office rou- 
tine, rules and regulations. In addition they are given lectures by 
company ofhcials on various aspects of our utility and its opera- 
tions. Educational courses in gas manufacture, distribution, mathe- 
matics, accounting, electricity, etc., are also available to them. 
When finally engaging in industrial sales work they are under 
the direct supervision of an experienced engineer to whom they 
refer problems as they arise for proper solution. 


Are Existing Industrial Appliances Adequate? 


In this phase of the subject there is a difference of opinion among 
the members of the Committee. Mr. Bowersox writes, “Personally, 
I believe the available gas burning equipment on the market to- 
day is adequate for the general application of gas to most pro- 
cesses. And for application to special designed appliances has not 
given us any trouble.” Probably Mr. Bowersox’ expression was 
prompted by his experience with low priced natural gas which has 
the effect of not calling for the use of high efficiency apparatus as 
urgently as costly manufactured gas. 

It is interesting to quote Mr. Haffner verbatim on this question: 

“In the light of the discussion on appliances appearing at the 
beginning of this report, it appears that our present gas burning 
appliances are not very highly developed, notwithstanding the 
assertions of various appliance’ manufacturers. Improvements 
made are not important, concerning themselves with details. Leav- 
ing out of the reckoning for the present time those basic improve- 
ments of gas burning processes previously alluded to, and con- 
sidering detail improvements only, we are confronted with the 
necessity of at least keeping abreast of our competitors insofar as 
appliance construction goes. 

“The most important industrial fuel application without doubt 
is that in restaurants. Restaurant ranges of the most modern 
construction are deficient in a number of details, particularly draft. 
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The atmospheric type of burner will only perform successfully un- 
der constant draft and constant gas pressure. While there is no 
particular difhculty in maintaining constant gas pressure, draft 
conditions vary considerably and therewith varies the performance 
of the gas range. It is generally conceded that the draft cannot 
be varied by means of dampers such as are used in everyday prac- 
tice. Therefore, the writer suggests that the range manufacturer 
equip each range with an electric exhaust fan producing the right 
amount of draft for the respective range. This arrangement per- 
mits of the installation of a range independent of prevailing draft 
conditions. 

“The insulation of ovens has received very scanty attention from 
the side of the range manufacturer, and although there are some 
ranges on the market that have insulated ovens, there is no pro- 
vision made to prevent the absorption of grease and other sub- 
stances in the insulating material. This proposition brings us im- 
mediately to the deficiency in oven linings. A good oven lining 
should be made of a rust-resisting material, preferably stainless 
steel, that is, steel of high chronium nickel content. This lining 
should be made in one piece by welding the panels to prevent 
grease from permeating the insulation surrounding the linings. 
The oven burners should be installed in the oven under a false 
bottom. Both the burners and the false bottom should be remov- 
able for cleaning. ‘The oven should be effectively vented so that 
the fumes of grease can be drawn off to avoid foul and rancid 
smells inside of the oven. The oven doors should contain insula- 
tion so as to avoid excessive heat loss and unpleasant heating of 
the kitchen. 

“The next important classification is that of bakeries. Consider- 
able work has been done on improved bake ovens by our com- 
pany. Whether rightfully or not the writer is inclined to believe 
that the developments already made or contemplated by us will 
produce results equal to that of the much advertised electric ovens 
at approximately half the cost of that of the competing equipment. 
The present bake oven development includes all current types from 
a capacity of 40 loaves of bread up to traveling ovens of 3009 
loaves capacity per hour. 

“Another classification connected with many industries but which 
can be referred to under the general heading of water heating, 
needs considerable advancement and I refer to my last year’s con- 
vention paper, “Large Hot Water Supply Systems,” containing all 
the pertinent references. (P. C. G. A., Vol. 18, p. 93).” 

The chairman agrees with Mr. Haffner that there is room for 
improvement in industrial appliances “High temperature furnaces 
are generally defective in sound design, and fundamentals in the 
laws of heat emission, transfer and radiation are frequently over- 
looked. As the net amount of utilizable or available heat from a 
given quantity of gas rapidly drops with an increase in tempera- 
ture, even under ideal conditions of burning, which assume no 
overventing of the furnace and theoretical proportioning of air and 
gas, a prime requisite of economical high temperature furnace de- 
sign demands the quickest possible conversion of the heat energy 
in the gas into radiant energy in the furnace walls. To accom- 
plish this the furnace walls should be of material with high heat 
absorption capacity, as Kirchhoft’s law teaches us that such bodies 
also have correspondingly high heat emission capacity. Carbo- 
rundum refractories admirably fulfill this condition. Having nine 
times the thermal conductivity of ordinary fire brick, they absorb 
heat quickly. A furnace therefore should have thin carborundum 
linings, 2 inches to 3 inches thick, backed by firebrick and Diatex 
or burned Silocel brick and Silocel powder back of these to pre- 
vent heat flow outward. Such a furnace can be heated to a radi- 
ant stage in a fraction of the time it takes to heat the ordinary fire 
brick lined furnace, with a marked saving in gas consumption. 
The cost of maintaining the temperature will also be much less. 
As the most efficient method of heating is by radiation and the 
heat emitted by the furnace walls must be continually supplied to 
them by the. burning of additional gas, the rapidity with which 
the walls can absorb heat greatly affects the degree with which 
the gas is utilized. The field of heat transmission still offers many 
problems for fruitful research, and here again a research corpora- 
tion of the type proposed above could map out profitable programs 
of work. 

“Mr. Haffner mentions the deficiency in draft regulation in hotel 
ranges. I hold that they are likewise deficient in regulating the 
pressure at which gas is supplied to them. This also applies to 
numerous other appliances. Very definite limitations are put upon 
far flung gas distribution systems in the close regulation of pres- 
sure. This is recognized in orders of regulatory bodies prescrib- 
ing the maximum permissible pressure variations permitted to gas 
utilities. Thus General Order No. 58 of the Railroad Commission 
of the State of California in Section 21 prescribes that the gas 
shall be supplied by each utility to domestic and commercial con- 
sumers at a pressure not varying by an amount more than 50 
per cent (above or below the standard pressure which the utility 
has adopted for a district or a system, and no such variation in 
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pressure in case of low pressure delivery shall be more than that 
equivalent to four inches of water column, and no variation in 
pressure of two inches or more of water column shall occur in a 
shorter time than 15 minutes.) 

“If the appliance is not equipped with an automatic pressure 
regulator, these permissible pressure variations bring about corre- 
sponding variations in the gas supply to the appliance. 

“This is best illustrated by citing two examples: 

1. Adopted system pressure: 6 inches of water column. 

A No. 23 M. T. Drill Orifice will pass 100 cu. ft. of 0.45 
Sp. Gr. gas at 6 inches water column, per hour. 

At 9 inches water column (—50 per cent press. variation) 
the same orifice will pass 124 cu. ft. per hour. 

At 3 inches water column (—50 per cent press. variation) 
the same orific will pass 50 cu. ft. per hour. 

2. Adopted system pressure: 8 inches water column. 

A No. 27 M. T. Drill Orifice will pass 100 cu. ft. of 0.45 
Sp. Gr. gas at 8 inches water column, per hour. 

At 12 inches water column (—50 per cent press. variation) 
the same orifice will pass 130 cu. ft. per hour. 

At 4 inches water column (—50 per cent press. variation) 
the same orifice will pass 72 cu. ft. per hour. 

“While the above examples show the effect of extreme varia- 
tions in pressure, even mnior variations fully justify the fitting 
of major appliances with reliable pressure regulators.” 


Desirability of the Industrial Load 

Figure 1 is presented to show the desirability of industrial gas 
for building up the system load. It shows that variations in load of 
industrial gas are less subject to temperature variations than those 
of domestic gas, and peaks are lower. At times peaks even occur 
in opposite direction, which tends to flatten the load curve, depend- 
ing of course on the relative amounts of domestic and industria! 
gas sold. 

The more nearly the yearly sendout approaches a straight line, 
the more nearly the ideal is reached of keeping every portion of a 
utility system productive, and of having the least number of idle 
dollars tied up in plant and distribution facilities. The gas indus- 
try here in California is particularly fortunate in having as silent 
but always active partner, Nature, that gives us a climate with 
such all year round equable temperature. 


Why Gas Is Best for Restaurant Fuel 


By I. L. HeckinGcer 


Hotel and Restaurant Salesman, Pacific Gas and Electric Company 
HE following figures give some idea of the volume of work 
the kitchens of some of the leading hotels are daily, monthly, 
and yearly called upon to do. Practically 90 per cent of 

the daily volume of meals is concentrated in two heavy serving 
periods—the luncheon hour from 12 to 2 p.m. and the dinner hour 
from 6 to 8 p.m. Furthermore, where the fraternal and organhiza- 
tion spirit is strong, a goodly portion of each day’s dining room 
business in hotels is for banquets, luncheons, and similar affairs, 
where the number of people to be served in groups runs all the 
way from a handful to hundreds and even thousands. For these 
group servings, the food must of course all be prepared in ad- 
vance. Salads, desserts, and various cold dishes are laid out in 
serving rooms, adjacent to the dining rooms, and put upon the 
tables as needed. But soups, meats, fish, and other entrees must 
be left hot in the kitchen and come from there hot. While the 
large groups are being taken care of, the kitchen dare not fall 
down on service to the crowds in the public dining rooms. The 
percentage of a la carte orders demanded by this trade and indi- 
vidually cooked, always runs high. ‘Thus between serving lunch- 
eons and banquets and satisfying the wants of the impatient 
public in the open dining rooms, the large hotel kitchen during 
rush hours is always a place of concentrated activity. 

In meeting these production and service problems hotels have 
had seasoned experience with both oil and gas as a fuel and their 
experience may therefore be taken as a law for determining final 
results. The rush hour periods make it necessary that the kitchen 
help be able to work with speed and dispatch and a minimum of 
confusion, and it is here that gas demonstrates one of its out- 
standing superiorities. Every cook is his own operator and engi- 
neer for his individual range. ‘The range is ready for immediate 
use upon being lighted. ‘The cook has accurate control over the 
amount of fuel and degree of heat needed on every surface of 
the stove. On one set of burners he may be cooking something 
that requires a low steady flame, on another set he can be cooking 
something that requires a hot quick flame, while yet another burner 
may be given over to a medium flame. Each one of the tempera- 
tures is subject to immediate control and can easily be held over 
any desired period of time. Economy is thus achieved because 
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no more fuel than necessary is used and when no fuel is needed, 
the supply can be completely cut off. Moreover, gas ranges are 
2s simple in construction as they are in operation. There is little 
to get out of order and it is a rare instance when a breakdown 
occurs that means delay for repairs. Replacements of top and 
parts is necessary only at infrequent intervals because the gas heat 
does not rapidly destroy the metallic qualities of the metal so that 
it disintegrates and breaks down. 

The argument is often put forth that the gas itself is a costly 
fuel for the hotel kitchen and this one consideration overbalances 
its obvious advantages. The following set of figures covers fuel 
and maintenance costs for one year in three large hotels and it 
will be noted that two of the hotels have all gas kitchens while 
the third is equipped to do only approximately 50 per cent of its 
cooking with gas. | 


First Hotel—100 Per Ce nt Gas 


Meals Served 709.092 
Fuel and maintenance costs $4,400.80 
Average cost per meal 0062 
Second Hotel—l100 Per Cent Gas 
Meals served .......... 1,007,136 
Fuel and maintenance costs . $8,842.28 
Average cost per meal | 0088 
Third Hotel—50 Per Cent Gas—50 Per Cent Oil 
Meals served ......... is 745,000 
Fuel and maintenance costs $7,126.00 
Average cost per meal... | .0096 
It will be noted that the first hotel having a 100 per cent gas 


kitchen and the third hotel having a 50 per cent gas kitchen 
served in this year period approximately the same number of 
meals; yet the hotel with the 100 per cent gas kiechen shows a 
fuel and maintenance cost of only $4,400.82 as against $7,126 for 
the third hotel. Thus the first hotel saves practically a clear 
$3,000. Also the 50 per cent gas kitchen shows the cost per indi- 
vidual meal to be above that of the single meal in the second 
hotel, 100 per cent gas, in spite of the fact that the second hotel 
served more meals. 

These figures tell their own story and no doubt the facts behind 
them have laid the foundation for some of the many all gas in- 
stallations which have recently been installed. 

I do not mean to infer that gas ranges are always as cheap to 
operate as oil ranges, but I do believe that we can meet oil com- 
petition at least on an equal cost basis. The following figures 
taken from some of the large restaurants of San Francisco will 
show the average cost of operation: 

Five sections gas ranges operating 16 hours per day, average 
5161 cu. ft. per day, cost $4.21 per day. 

Taking the average for oil burning range for 15 years: Cost 
of oil $3.40 per day, cost of repairs per day $1.35. 


$4.21 per day for gas for 26 days $101.46 per month 
$3.40 per day for oil for 26 days 88.40 per month 
$1.35 per day for repairs on oil range for 26 days 35.10 per month 
Total cost of operating oil range $123.50 per month 
Saving by using gas > 22.04 per month 


Metal Cutting wt Oxygen and City Gas 
By E. L. Matuy 


Victor Oxy-Acetylene Equipment Company 


NE of the very essential contributions to industry as a whole 

has been the remarkable development of autogeneous weld- 

ing and gas cutting of metals, and our debt to the acetylene 
gas pioneers can never be paid. 

The advent of the gas cutting torch was made possible primarily 
because of the availability of acetylene gas as fuel gas and it Is 
for this reason that acetylene was used almost exclusively as fuel 
gas for gas cutting operations during the earlier development 
stages. 

With a clearer understanding of the properties of available 
fuel gases, of the phenomena of torch cutting and the development 
of most suitable cutting torches, other fuel gases were introduced 
into the gas cutting field. 

Among the available fuel gases is city gas. 

For the purpose of a clearer understanding of the condition un- 
der which consideration may be given to the selection of fuel gases 
other than acetylene gas in gas metal cutting, it may be of interest 
to have a short review of the principles involved in the cutting of 
ferrous metals with the oxy-fuel gas cutting torch. 
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To sever or cut a piece of steel, for instance, two things are 
necessary: The surface of the metal to be cut must be brought to 
kindling temperature and a free stream of oxygen, under suitable 
pressure and of suitable purity, must be available instantaneously 
for the oxidizing process upon which gas metal cutting depends. 
The cutting torches are, therefore, provided with tips having a 
plurality of heating flames surrounding a centrally located jet 
through which passes a free stream of oxygen. The torch tip pre- 
heating flames serve but one purpose and that is to preheat a 
localized surface area of the metal which is to be cut, to red heat 
or kindling heat. In other words, the preheating flames must 
preheat a given surface area to a temperature of from 1200 to 
1400 degrees Fahrenheit. 

This having been accomplished, a free stream of oxygen is di- 
rected against this preheated area and the process of oxidation 
begins instantaneously and progresses in a relatively straight line 
through the thickness of the metal because of the temperature 
created by the rapid oxidation of the metal and because of the 
further fact that the liquid iron oxide is of a temperature greater 
than the melting temperature of steel. It must be remembered 
that the process of oxidation of the iron creates a very substantial 
portion of the total amount of heat necessary to make the cutting 
process a continued one. Only a relatively small proportion of 
the entire heat needed is supplied by the torch preheating flames. 


One can visualize, therefore, quite readily that the amount of 
free oxygen needed for oxidation will not vary materially no mat- 
ter what fuel gas is being used in the pre-heating flame, provided 
that the preheating flame heat quantity and temperature are suth- 
cient for the process. 

Many of the city gas companies have experimented with city 
gas-oxygen cutting and have evidenced a very great interest in 
the subject, and have had a very substantial success. General 
Electric Company has conducted many experiments and contributed 
materially to an understanding of many of the problems involved. 


The utilization of city gas for gas metal cutting would have 
progressed more rapidly had greater consideration been given to 
an adequate study of all the factors involved, and had a greater 
effort been made to view the entire subject not as a controversial 
one, but rather as one which, properly advocated, could and 
should introduce an even wider scope of gas metal cutting activ- 
ities and greater economies under certain conditions. There exist 
many good and substantial reasons why certain cutting operations 
lend themselves exclusively to economical employment of acetylene 
gas and there exist many good and substantial reasons why city 
gas, under proper conditions, furnishes a means for economy. 


The advocates of acetylene gas need not condemn city gas and 
the advocates of city gas have no occasion to condemn acetylene 
gas, because there is a distinct field for the application of either 
of these fuel gases for gas metal cutting. We are so familiar 
with acetylene fuel gas cutting operations that we may confine 
ourselves more or less exclusively to city gas. 

Some publications have laid great stress upon the fact that the 
oxy-acetylene combustion flame produces a temperature approxi- 
mating 6000° Fahrenheit, whereas, the city gas-oxygen combustion 
flame produces a temperature of approximately 5000° Fahrenheit 
only. Flame temperature alone is not the criterion of the useful- 
ness and the economy of either of these fuel gases when employed 
in gas metal cutting. It is true, the flame temperature plays an 
important part in the question of welding where the metals must 
be fused at temperatures exceeding the melting point and where 
the only source of heat available originates within the welding 
torch flame. On the other hand, we have shown that the greatest 
percentage of the heat needed for the successful and progressive 
metal cutting operations does not originate in the preheating 
ames. The combustion flame temperatures of both oxy-acetylene 
and oxy-city gas are so considerably above the kindling tempera- 
ture of the metal to be cut, that it becomes primarily a question 
of necessary heat quantity. Insofar as the subject matter is con- 
cerned, neither cutting speed nor cutting efficiency is determined 
solely by the relative temperatures of the combustion flame of 
either of the two fuel gases. 

There is one thing which has been determined beyond question 
of doubt and that is the feasibility of cutting with oxy-city gas. 


One may not employ successfully any city gas, for consideration 
must be given to the fact that city gas varies considerably in 
origin and in B.t.u.’s. As an example of a very large and very 
successful utilization of city gas, we shall mention the extensive 
cutting operations of the General Metal Supply Company of Oak- 
land, California. This company scrapped three battleships, four 
transports, seven tenders and four commercial vessels, using city 
gas exclusively as fuel gas. 

I feel justified to believe that General Metal Supply Company 
was extremely well satisfied with city gas both from a standpoint 
of economy and efhciency, and it would seem rather doubtful 
whether or not the ratio of oxygen versus fuel gas consumption 
would have been altered materially had acetylene gas been used 
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instead of city gas, because of the many other d:ffiiculties which 
had to be solved and the comparative gas wastefulness of such 
extensive dismantling operations. 

The scrapping of battleships proceeds usually under the most 
adverse conditions and it is necessary to cut through laminated 
sheets and armor plate, the surfaces of which are covered with a 
heavy coating of lead paint and the laminations of which are 
filled with foreign matter of all descriptions. 

This would be an excellent example of the fact that city gas 
has been used successfully under severe conditions involving the 
cutting of thicknesses of various diameters up to a great many 
inches, and of metals which were far from having clean surfaces. 

Statements have been made to the effect that most of the com- 
panies which did use city gas for cutting have discontinued its 
use in preference to acetylene gas. It is, nevertheless, a fact that 
there are a great many institutions which have used city gas for 
cutting operations for a great many years, and are continuing to 
use it successfully and economically. ‘The Moore Drydock and 
Shipbuilding Company, for instance, has used city gas for cutting 
since approximately 1918. 

Another rather interesting experience may be cited where city 
gas apparently solved a particular difficulty. The Scullins Steel 
Company of St. Louis, Missouri, is manufacturing among other 
things, locomotive wheel castings. Approximately three years ago 
this company adopted and has used ever since, city gas in con- 
nection with the cutting of the risors on the locomotive wheel and 
other castings. 

Prior to the adoption of city gas as fuel gas, this company ex- 
perienced a great many rejects caused by the cracking of one of 
the spokes closest to the risor of the locomotive wheel. The risor, 
which is approximately eight inches in diameter and approxi- 
mately 12 inches in length, was previously cut off with the oxy- 
acetylene torch flush with the wheel counterbalance surface. This 
soon proved detrimental and the risor was then cut approximately 
one inch above the counterbalance surface and the remaining por- 
tion of the risor was machined off. 

Since the application of city gas as fuel gas, the risor is being 
cut flush with the counterbalance surface and no further rejects 
have been experienced. The cuts are made within three minutes 
each. 

It appears to be the experience of many industries that cutting 
with the oxy-acetylene torch is prone to leave a hard surface which 
causes difficulties if machining is required. Similarly, it seems to 
be the experience of many users of oxy-city gas cutting torches, 
that these hard surfaces do not exist when oxy-city gas is being 
used. 

While we know of the structural and chemical transformation 
which takes place where such surface hardening has been ex- 
perienced, it cannot as yet be stated with accuracy just what 
causes the absorption of carbon by the metal immediately adjacent 
to the cut, or what causes the formation of sorbite. Were this 
experience to be equally drastic with the application of any of the 
existing fuel gases, the solution to the problem might become 
obvious, but since the phenomenon appears to manifest itself in 
different degrees, where different fuel gases are being used, the 
solution is more difficult The application of city gas as fuel gas 
is feasible. It remains, therefore, for us to give consideration to 
the question of economy. 

To answer this question, a great many factors must be consid- 
ered. 

Is there a readily available supply of useful city gas? Are the 
cutting operations extensive enough to warrant discontinuance of 
the use of cylinder acetylene? Does the metal to be cut require 
machined surfaces? For what additional purposes does the firm 
already use, or can the firm adopt the use, of city gas? 

These are but a few of the questions requiring scrutiny. 

It appears to be the thought of many that the oxy-city gas cut- 
ting torch requires city gas at relatively high pressures, approxi- 
mating 25 lbs. per square inch. This is not the case when properly 
designed torches are used. City gas may be used advantageously, 
without booster pumps, at pressures as low as two lbs. per square 
inch, the most advantageous pressures being from six to eight 
pounds per square inch. 

The question of cutting speed is another one which is brought 
up more or less continually. The actual speed of cutting does not 
appear to be influenced materially whether city gas or acetylene 
gas is being used as fuel gas, and the starting time is not affected 
seriously if properly designed city gas-oxygen cutting equipment 
is used. 

It is felt that too much emphasis is often laid upon the cut- 
ting starting speed.’ The time differential, if it does exist, is so 
minute that it vanishes when consideration is given to the fact 
that a very great time loss is usually involved in all of the con- 
tributory operations which have-nothing whatsoever to do with the 
actual cutting. 

There are a few additional facts which might be mentioned in 
passing. The explosive range of acetylene gas is by far greater 
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than that of city gas and this causes it to be a good practice to 
protect acetylene gas distributing lines and acetylene gas gen- 
erators adequately with well designed safety devices. 

An adequate and safe installation of acetylene gas generators 
and acetylene gas distributing pipe lines involves a considerable 
investment when compared with an adequate distributing system 
for city gas. 

In conclusion, may it be stated that city gas of proper con- 
stituency and origin can be used very advantageously and fre- 
quently, very economically in the cutt:ng of metals with the cut- 
ting torch. 

It might serve the gas industry well to investigate the possibili- 
ties of oxvgen-city gas cutting more thoroughly, and to give ade- 
quate consideration to all of the factors which are involved in the 
determination of the proper selection of fuel gases for cutting 
operations. 

City gas is also used very successfully for metal heating and 
brazing. There are certain railroad shops making extensive use 
of city gas for a great many shop operations. 


The Influence of Weather Stripping and 


Insulation on Gas House Heating* 


ONSERVATION of heat or the economic use of fuel is the 
CC general scope and function of this body. Of the many in- 

teresting and important phases of this subject, heat conser- 
vation in the heating of houses and in the heating of hot water 
supply have so far alone been the subject of some investigation. 
This report is to deal more especially with house heating prob- 
lems. 

An analysis of the subject of heat conservation as applied to 
house heating divides it into a number of 
elements, some of which apply to house 
heating in general and some of which 
apply in particular where gas fuel is 
used, or are more important where the 
fuel is gas because of the comparatively 
greater cost of gas per heat unit. 
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Below is a list of subjects relative to 
heat conservation applied to house heating: 


1. Reduction of Excessive Air Leak- 
age 
Window sash and door leakage 
Window and door frame leakage 


Wall leakage y 

de Building Insulation VDOTIIIIIIIEZ. 
Wall insulation 
Ceiling and roof insulation Leo Kroner 
Floor insulation Chairman 


3. Reduction of Transmission Losses 
Steam and hot water mains—design and insulation 
Warm air pipes and returns—design and insulation 
4. Increase of Heating Appliance Efficiency 
5. Equalization of Floor and Ceiling Temperatures 
6. Reduction of Direct Heat Losses to Outside from Hot 
Water and Steam Radiators 
7. Heat Exchange 
8. Reduction of Chimney Losses 
Interior chimneys, saving resulting from them 
9. Correct Ratio of Heating Appliance Capacity to Heat 
Demand 


Number 3, Reduction of Transmission Losses, is a matter of 
design—to get the mains as small as practicable and to insulate 
them well. Number 4, Appliance Efficiency, is a point in which 
gas practice is ahead of other fuels. The subsequent items on 
the foregoing list represent small economies which nevertheless 
aggregate important results in gas heating. 

The present committee has confined its efforts to an investigation 
into the effect of weather-stripping on demand, and into the 
effect of insulation on demand and on the conservation of heat. 

Weather-stripping effects conservation of heat to an extent which 
can be calculated by using the Weather Bureau’s data. As a 
unit to facilitate calculation the “Wind mile degree hour” is sug- 
gested, this being the product of the wind movement in an hour 
and the temperature deficiency of the wind below room tempera- 
ture. On account of the great amount of time which would be re- 
quired to prepare the data for calculations of the effect of weather- 
stripping on heat conservation the present committee could not 
present information on this phase of the subject, but has confined 


*Report of Heat Conservation Committee, Leo Kroner, Portland Gas & Coke 
Co., Chairman; Lyle Caldwell, Celite Products Co.; Dozier Finley, Paraffine Cos.. 
Inc.; W. L. Hoyt, American Gas Products Corp.; Wm. A. Moore, Spokane Gas 
& Fuel Co.; H. D. Sherrill, Washington Gas & Electric Co.: B. L. Shera. Wash- 
ington Gas & Electric Co. 
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its investigation of weather-stripping to the effect that it has on 
demand. 


W eather-Stripping As It Affects Demand 

The object of weather-stripping should be not to reduce air 
leakage below a healthful standard of ventilation but to prevent 
excessive air leakage which occurs on windy days, reduce drafts, 
prevent cold floors, save fuel, and reduce the maximum demand 
for fuel. 


We use for a demonstration of the principles of proper heat 
conservation in dwellings, a house constructed in the following 
manner: 


Exterior walls—wood siding, building paper, sheathing, stud- 
ding, wood lath and plaster. 


Ceiling and roof—wood shingles on one-by-fours spaced 2 inches, 
rafters, attic joists, wood lath and plaster. 
QUANTITIES AFFECTING HEAT LOSS OF HOUSE 


Dimensions—26x28 Feet, Two Stories 


Glass surface, windward sides | 150 sq. ft. 
Glass surface, lee sides | 150 sq. ft. 
Net Wall surface, windward sides 750 sq. ft. 
Net Wall surface, lee sides 750 sq. ft. 
Ceiling and roof surface (projected) 728 sq. ft. 
RSE eee ee 728 sq. ft. 
Window crack, windward sides............... | 155 lineal ft. 
Door crack, windward sides fat A ee 20 lineal ft. 


The total heat loss of the house without weather strip and with- 
out insulation, based on 70-degree inside temperature, 10-degree 
weather, a 15-mile wind and an assumed infiltration of air of 
26,000 cubic feet per hour (2 changes) is computed to be 77,600 
B.t.u. per hour (see following discussion “Insulation as it Affects 
Demand and Conservation of Heat’’). 

The reduction of infiltration by weatherstrip on the exposed 
sides is figured as follows: 

Window and door crack leakage without weather strip: 

Windows (155) ( 90)-_...............13,950 cu. ft per hr. 

Door Y i: as . 3,000 cu. ft per hr. 
oa 16,950 cu. ft. 
Window and door crack leakage with weather- 


strip: 
Windows (155) (12.4)... 1,920 cu. ft. per hr. 
Door { 2ep ¢ 3.9)... _ 110 cu. ft. per hr. 


sessilis 2,030 cu. ft. 


Reduction of air leakage through window and 


door cracks 7 ¥ ee 14,920 cu. ft. 
Reduction of demand effected: 
(14920) (0.075) (0.24) (60)...... si 16,100 B. t. u. per hour 


0.075—Density of air at 70 deg. F. in lbs. per cu. ft. 

0.24 —Specific heat of air in B. t. u. per |b. 

60 —Temperature different between heated and unheated 
air in deg. F. 

Therefore, assuming the increments between furnace sizes to be 
25,000 B.t. u., two-thirds of the houses could have a smaller fur- 
nace if weather stripped. 

The quantities for leakage per foot of crack of windows, weather 
stripped and without weather strip, are from the “Guide” of the 
American Society of Heating & Ventilating Engineers. A 15-mile 
wind has been assumed as striking a corner of the house with 
component velocities of 10.6 miles per hr. on two sides of the 
house. 

The cost of a warm air furnace installation for a house unin- 
sulated, without weather-stripping and with weather-stripping is 
estimated below: 


Ordinary construction without Ordinary construction with 
weather-stripping: weather strip: 
Maximum heat loss of Maximum heat loss of 
house, 77,600 B. t. u. house, 61.500 B. t. u. 
Furnace capacity re- per hour _  (77600- 
quired* 86,000 B. t. u. 16100) 
Furnace ......... $270.00 Furnace capacity required* 
(Rated capacity of fur- 68,400 B. t u. per hr. 
nace 100,000 B. t. u. Furnace : $210.00 
per hour.) (Rated capacity of fur- 
Thermostatic control 62.00 nace 75,000 B. t. u. per 
Duct work ....... . 210.00 hour ) 
Thermostatic control 62.00 
$542.00 Duct work . 195.00 
*10% basement loss assumed. $467.00 


A considerable saving can be made in the cost of the heating 


plant on account of weather-stripping in the case where the re- 
duction of heat loss effected by the weather stripping throws the 
demand in the field of smaller size furnace. In other cases only a 
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slight saving in duct work can be made. In all cases, however, 
the maximum demand for fuel 1s decreased. 
The reduction in demand would be: 
(86,000-68,400) (100) 
86.000 
The cost of weather-stripping the openings in the exposed sides 
of the house is estimated at $63.00. Therefore, an expenditure of 
$63.00 on weather-stripping might save $75.00 on heating plant 
investment. 


20.6 % 


In the case of hot water or steam heating systems the saving in 
heating plant cost on account of weather stripping would be even 
greater and would materially affect all sizes of installations on 
account of the greater cost of such heating systems, their grada- 
tion in size, and the effect of higher efhciency of the smaller ra- 
diators made possible by weather-stripping. 

The exact saving in heating plant which might be effected by 
weather strip must be computed in each case. 

When the reduction of demand effected by weather-stripping is 
combined with the reduction effected by insulation, practically in 
every case, except in very mild climates, a material reduction in 
the cost of the heating plant can be effected, reducing the equip- 
ment by one and sometimes two sizes. 

In milder climates while the cost of weather-stripping openings 
would remain the same as in the colder climates the saving ef- 
fected in heating plant would become less. The increase of load 
factor would, however, be much the same as in the colder climates 
assuming the same winds, or even greater. 


Insulation As It Affects Demand and Conservation of Heat 


Transmission of heat through walls, roof, and floor based on 
room temperature of 70 degrees, outside temperature of 10 degrees 
and wind velocity of 15 miles per hour (house not insulated). 
Glass, windward sides—(1.13) (150) (70-10)....10,200 B. t. u. pr. hr. 
Glass, lee sides—(0.77) (150) (70-10)........ 6,930 B. t. u. pr. hr. 
Net wall, windw’d sides—(0.227) (750) (70-10) 10,220 B. t. u. pr. hr. 
Net wall, lee sides—(0.204) (750) (70-10) 9,180 B.t. u. pr. hr. 
Ceiling and roof—(0.224) (728) (75-10)...... 10,600 B.t. u. pr. hr. 
Floor—(0.339) (728) (65-55) 2,470 B. t. u. pr. hr. 


TOTAL 49,600 B.t. u. pr. hr. 


On a basis of a 7-mile wind the total transmission of heat would 
be 48,680 B.t.u. per hour (calculations omitted). 

Note: Basic transmission « 

n Society of Heating & \ 

Transmission of heat through walls, roof, and floor based on 
room temperature of 70 degrees, outside temperature of 10 degrees, 
and a wind velocity of 15 miles per hour. Walls and ceiling in- 
sulated with ™“%-inch of felt or quilt insulation. 
Glass, windward sides—(1.13) (150) (70-10)....10,200 B. t. u. pr. hr. 
Glass, lee sides—(0.77) (150) (70-10) 6,930 B. t. u. pr. hr. 
Net wall, windward sides—(0.129) (750) (70-10) 5,800 B. t.u. pr. hr. 
Net wall, lee sides—(0.121) (750) (70-10). 5,460 B.t. u. pr. hr. 
Ceiling and roof—(0.148) (728) (75-10) 7,020 B. t. u. pr. hr. 
Floor—(0.339) (728) (65-55).. 2,470 B. t. u. pr. hr. 


37,880 B.t. u. pr. hr. 


onstants iken from the “Guide of the Ameri- 
| 
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TOTAL 


On a basis of a 7-mile wind the total transmission of heat 
would be 37,110 B.t.u. per hour( calculations omitted). 


Maximum Heat Loss: 
Without insulat.on 


49 600 B. 
28.000 B. 


Without weather strip 
Maximum transmission losses 
Maximum infiltration losses 
26,000 cu. ft. per hour (2 changes) 
TOTAL . 77.600 B. 


Maximum Heat Loss: 
Without weather strip With insulation 


37,800 B. 
28.000 B. 


Maximum transmission losses 
Maximum infiltration losses 
26,000 cu. ft. per hour (2 changes) 
TOTAL 

Reduction of maximum demand due to insulation is 49,600— 
37,880=11,720 B.t.u. per hour. 


65,880 B. t. u. 


Thus, in the case of a house as we have under consideration, 
having a maximum heat loss of 77,600 B.t.u. per hour, there may 
be effected a reduction in demand of 16,100 B.t.u. per hour if 
weather-stripping is installed and a further reduction in demand 
of 11,720 B.t.u. per hour if the-house is insulated as specified, or 
a total reduction of 27,800 B.t. u. per hour if both weather-stripping 
and insulation are installed, provided of course, that the type 
of weather strip and the insulating material are of the standard 
of efhciency of those assumed in the foregoing calculations. 


WESTERN GAS 


The reduction in required heat if insulated as specified for an 
average wind movement of 7 miles per hour would be 48,680— 
37,110=11,570 B.t.u. per hour for a temperature difference of 60 
degrees. Thus, for the climate of Portland, Oregon, which has a 
normal temperature deficiency of 4470 degree days below 65 degrees 
F., 15,500,000 B.t.u. would be conserved in a heating season ac- 
cording to the computation 

(4470) (18) (11570) 
60 
wherein 18 is the average number of hours per day that a house 
is heated. 


Consuming 570 B.t.u. gas, costing 60 cents per thousand, at 
80% furnace efhciency, the saving per season effected by insula- 
tion would be $20.40. 


The 27 Squares of Quilt required would cost installed $127.00. 
Thus, in six years the cost of the insulation would be offset in 
the saving effected by it in fuel or the investment in insulation 
would return 16% of its cost annually. 


The saving in fuel would be less in milder climates in pro- 
portion to the temperature deficiencies of the heating seasons. 


APPLICATION OF NO. 12 INSULEX INSULATION IN 
HYPOTHETICAL HOUSE 
(Between studding and 2 inches thick above ceiling lath) 

Glass— 

Windward Sides—1.13x150x60°.. 

Lee Sides—.77x150x60 
Net Wall— 

Windward Sides—.074x750x60 Rate. .t.u. pr. hr. 

Fe ee | a ane. % .t.u. pr. hr. 
Ceiling and Roof—.074x728x65 > ooo... eceeec cece eee ee .t. u. pr. hr. 
Floor—.339x728x10° _......... RS yRec eee .t.u. pr. hr. 


10,170 B. t. u. pr. hr. 
6,930 B. t. u. pr. hr. 


..29,640 B. t. u. pr. hr. 
..28,000 B. t. u. pr. hr. 


TOTAL. Rene 
Infiltration Losses—26,000 cu. ft. 


57,640 B.t. u. pr. hr. 


to . a ae , . 
mission constants in this calculation fi shed by Universal Gypsum 


Note: Th 
and Lime Co. 

49.600 B. 
29,604 B. 
19,996 B. 
48,680 B. 
29,012 B. 
19,668 B. 
Reduction in Heating Cost Through Use of No. 12 Insulex: 

(4470) (18) (19668) ase 

7 — 26,374,788 B.t. u. 

60 
(26374788) ($0.60) 
( 570) (0.80) (1000 


. per hour—Uninsulated—15-mile wind 
. per hour—Insulexed—15-mile wind 

. per hour—Reduction 

. per hour—Uninsulated—7-mile wind 

. per hour—Insulexed—7-mile wind 

. per hour—Reduction 


= $34.70 saving pes annum 


Cost of Insulex Installed: $325.00 based on 354 inches of No. 
12 Insulex in 2x4 stud space of walls and 4 inches of No. 12 In- 
sulex in ceiling of 2nd floor. 


Sil-O-Cel Insulation 

This material is placed between the studding and between attic 
joists. The effect of this insulation on the house hereinbefore de- 
scribed when placed between the studding of the exterior walls 
and 2 inches thick between attic joists has been computed to be 
approximately the same as that figured above for Insulex and the 
cost installed would also be nearly the same, varying a trifle in 
different locations. 

There are numerous intermediate points in the application of 
weather-stripping and insulaiton, as in the case where a door only 
on the windward side of a house is weather stripped or insulation 
is applied only to the ceiling of a house, each having an effect on 
demand and fuel consumption which can be estimated by applying 
data which is available on infiltration and insulation. The 
differences in the wind and temperature conditions between the 
Pacific Coast and inland cities which come within the purview of 
the observations of this society call of course for separate tabula- 
tions based on local conditions and some experimentation in differ- 
ent places. 

The most important results to be obtained from weather-strip- 
ping (in regard to gas heating at least) are reduction of the 
maximum demand for fuel and reduction of the size of heating 
plant. The reduction of fuel consumption which weather-stripping 
will affect depends upon the wind movement as well as upon the 
temperature deficiency and this should be made the subject of 
future investigation. Insulation reduces fuel consumption through- 
out the year proportionately to temperature deficiency and there- 
fore will reduce the maximum demand for fuel and the size of 
the heating plant without improving the load factor as wil] 
weather-stripping. 
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Retail Gas Appliance Sales 
By Crype H. Porrer 


Southern Counties Gas Company 


O one, retail sales may mean gas sales—to another, it may 


mean appliance sales. To this committee it can mean but 


one thing—gas appliance sales, because the increase in gas 
sales is solely dependent upon the installation of gas appliances. 

Growing interest in retail appliance sales has been strikingly 
evidenced on all sides during the past year or two. This condition 
appears to obtain not only in the Pacific Coast territory represented 
by your committee but generally throughout the country. 

Gas range campaigns in New Orleans, 
Philadelphia and Pittsburg, special water 
heater campaigns in Boston, Portland, 
San Francisco and Los Angeles, gas-fired 
refrigerator campaigns in New York City, 
Washington, D. C., and in other locali- 
ties, and a gas toaster campaign in Chi- 
cago, all point toward a growing interest 
on the part of the industry to increase the 
load on the existing mains. 

Several of the association companies 
represented by your committee are ac- 
tively campaigning in the sale of ap- 
pliances. Realizing that the consumer's 
dollar is attacked by countless agencies, 
each striving to get a portion of it—auto- 
mobile, radio, department stores, furni- 
ture stores, not to mention the three neces- 
sities, food, shelter and clothing—these 
companies have set out to win their just 


Clyde H. Potter 


share of it. 

In this age of competition in which industries are pitted against 
industries, intensive selling methods are being adopted. This keen 
competition has been speeded up due to overproduction in many 
industries. The problem no longer is one of production. It is 


more that of marketing. Thus the battle for the consumer’s dollar 


rages upon every hand. 
One of the companies reported by your committee has been inten- 
sively campaigning on retail appliance sales for the past several 
years. As a result of its aggressive merchandising, sales and ad- 
vertising policies, the sale of appliances has increased measurably 
as follows: 
Gas Range Sales 


1925 1926 1927 Estimated 1928 

1,128 1,953 3,134 3,500 
Space Heater Sales 

1925 1926 1927 Estimated 1928 

894 1,956 2,067 2,500 
Automatic Storage Water Heater Sales 

1925 1926 1927 Estimated 1928 

102 176 1,100 2,000 
Gas-Fired Refrigerator Sales 

1925 1926 1927 Estimated 1928 

None None 10 135 
Value of Sales 

1925 1926 1927 Estimated 1928 

$127,000 $230,000 $421,000 $600,000 


Quoting from the sales manager of the above company: 

“The success of a sales organization depends entirely upon the 
sales set-up and compensation plan. Furthermore, the company 
policy must be definitely committed to the sale of merchandise. 
With electric and oil competition increasing noticeably, our company 
is making every effort to anticipate it and head off the competitor. 
We do not hesitate to make long discounts to apartment houses, 
people using electric equipment and to schools, in order to get 
approved gas appliances installed. 

“We believe absolutely in quality merchandise. ‘The reason that 
people are weaned away by the romantic tales of a rival industry 
is because they are dissatisfied with some of the present inefhcient, 
inadquate junk called gas appliances. If a woman has expended 
at least $100 for a full enameled, oven controlled gas range, you 
may be assured that she is not going to be intrigued into electric 
cookery. Satisfactory service on the part of the company should 
keep her sold, and that is just what we are striving constantly 
to render.”’ 

Quoting from another member company: 

“Progress can only continue in the gas industry as a result of 
satisfactory utilization. To assure this, gas utilities have only 
one course, they must “get into the appliance game with both feet.” 

“Another member company offers the following policy as its 
standard for merchandising: 

1. That all offices shall be located on the principal business 
streets of our towns, whenever possible. 

2. That all gas offices shall be so lighted as to convince the 
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public that we have the best lighted store in town. 

3. That each gas office shall have good windows for display 
and demonstration, which shall be strictly a part of the Appliance 
Sales Department. 

4. That partial payment terms shall be offered on all appliances 
selling for more than $3, no monthly payments to be less than $1. 

5. ‘That partial payments on articles selling for $50 or less may 
be sold on the basis of 12 months to pay, providing the payment 
is not less than $1.00 per month; articles selling for more than $50 
and less than $150 may be sold on the basis of 18 months to pay; 
articles selling for more than $150 may be sold on the basis of 20 
to 24 months to pay. 

6. That, inasmuch as this department is adding load to the 
lines of gas mains at practically no additional expense to the 
company, and at no additional capital investment, nothing shall 
stand in its way and every other department shall render 100 per 
cent cooperation. 

His policy continues: 

“Another question very often encountered is: What do the 
dealers think about your going into the appliance business? Well, 
this can be answered in more than one way, but I think the correct 
answer is a question: “Who is running your business—you or 
the dealers?” In other words, are you leading the procession or 
are you following? 

“Where the utility consistantly goes about its business of selling 
appliances to customers, there will be considerably more appliance 
business for dealers than where the gas company is content to per- 
mit control of this important source of revenue to drift into the 
hands of those who care little about the quality of the goods or the 
kind of fuel they sell and still less about the interests of the cus- 
tomer or the utility.” 

Another association member company representative reports of 
an effort made three years ago to inaugurate a co-operative mer- 
chandising plan through the dealers. The stove manufacturers and 
the gas company paid a salesman a salary and 7!'% per cent com- 
mission, and the dealers paid the same amount on all appliances 
sold. After a six months trial, this plan was found to be imprac- 
tical and was abandoned, due to the utter lack of co-operation from 
the dealers. 

The company then began an aggressive, businesslike merchandise 
campaign of selling appliances direct to the consumer, not only for 
the profit to be derived therefrom, but also to increase consumption 
of gas per consumer. The company standardized upon an insulated 
oven, closed top range to compete with electric ranges. An auto- 
matic storage type water heater and an instantaneous heater were 
adopted. Salesmen were employed, enthused, and given definite 
territories in which to sell. Display floors were remodeled, lighted 
and made to look inviting. Employees were enlisted in the mer- 
chandising plan and small allowances were offered for old equip- 
ment. ‘The 30-day free trial plan was inaugurated in the sale of 
radiant heaters. 

This company, according to the report, although comparatively 
a small gas utility, succeeded in doing a splendid job. In two 
months 63 automatic water heaters were sold. Sixty-eight radiant 
heaters were sold during a similar period, one-third of which had 
been placed on a 30-day trial basis. 

As a result of a definite merchandising policy this company 
reported the following sales: 


1926 1927 Increase 
Ranges ......... | z 49 160 111 
Auto storage water heaters.... .. 24 87 63 
Tank heaters 8 36 PR 
Restaurant range . : oat 5 4 
Floor furnaces 2 3 
Radiant heaters 3 6 63 


The above is a specific, concrete example of increasing retail 
appliance sales. 

As stated at the outset, greater effort is being shown in retail 
appliance sales by a number of the Association member compan- 
ies. Because of the changing tendencies of the times—with such 
agencies as the radio, the automobile, the delicatessen, canned 
foods and other appeals drawing the woman of the house out of 
the kitchen—the gas industry must meet this new order of the day 
with modern selling weapons. 

Remembering that the domestic load is the bulwark of our busi- 
ness we should not only fight to retain our threatened domestic load 
but strive to increase :t. Your Committee on Retail Sales believes 
that it is not only possible to retain it but that increases can, in 
many instances, be shown. 

Color in the kitchen, gas-fired refrigeration, automatic storage 
water heating, automatic furnaces and auxiliary space heaters ofter 
excellent means of load building. That member companies are of 
the same opinion is evidenced by the fact that colored ranges, gas 
refrigerators, automatic storage water heaters, furnaces, space 
heaters, and a miscellany of gas ironers, laundry dryers, toasters, 
percolators and waffle irons are being merchandised actively at 
many points on the Pacific Coast. 
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Foreword to the Report of the 
Technical Section 
By H. L. Masser 


General Chairman 


HE Technical Section has for several years been the largest, 

and one of the most active, divisions of this Association. 

Its work has covered a constantly enlarging field, which has 
been still further broadened this year because of additional interest 
in natural gas problems now confronting most of the companies 
in Southern California Because of the fact that so much of the 
Technical Section’s work is particularly specialized, it has been 
the endeavor of the Chairman this year to obtain as large a repre- 
sentation as possible upon each of the various committees, in order 
that the operating companies would have a member on many of 
these committees. By this plan each committeeman is given the 
opportunity of specializing, to a substantial measure, in all of the 
problems investigated by his committee, and when his company 
needs advice in such matters he is in a position to furnish it in 
an authoritative way, thereby repaying his company for the time 
he has spent on committee work and for the company’s general 
support of this Association. 

Much of the work of the Technical Section is cf such a nature 
that it cannot be immediately started upon the organization of the 
committees and carried through to completion during the Associa- 
tion year. Several such cases have occurred this year, notably 
that of the Committee on Natural Gas Measurements, which 
has undertaken the problem of collaborating with the _ cor- 
responding committee of the American Gas Association, and 
comparing the latter committee’s work with local investiga- 
tions. Unfortunately, results of the American Gas Association 
investigations are not yet available, and therefore our Natural 
Gas Measurements committee is unable to submit a report at this 
time. This situation, therefore, indicates the desirability of a 
modification of the present practice of making committee reports 
for presentation only at the annual conventions. It appears that 
the organization of many committees should be perpetuated for a 
number of years with gradually changing membership, and that 
reports should be made from time to time as investigations are 
completed. In this way it is believed that much more valuable 
work would be accomplished, and without unreasonably burden- 
ing committee members. It is believed that the present system of 
electing a vice-chairman of each section will be found productive 
of good results in continually carrying the work forward; how- 
ever, continuing many of the individual committee members from 
vear to year would also be desirable. 

Much of the benefit of our Association work: results from an 
interchange of information and methods of routine procedure fol- 
lowed bv the various companies. However, committee reports 
which present only the collection by the chairman of answers to 
questionnaires sent to various members, fail, to an appreciable 
degree, to yield the full measure of benefit to those participating 
in the work unless the membership of the committee is able to 
meet and personally interchange their ideas. Such personal dis- 
cussions are most productive of worthwhile results, and make the 
committee work of greater value to the companies represented. 
Often men will be sent to visit another company in order to gain 
information on a particular subject. It appears that this practice 
might be broadened to some extent in connection with the com- 
mittee work of this Association, and thereby contribute to the 
profit of the member companies. 


Work of the Current Year: 


The work of the Technical Section during the current year has 
been carried on by 17 committees, several of which have continued 
work previously started. Many of the technical engineering prob- 
lems of former days are now solved, or are now of much less con- 
cern than previously. To a certain extent Association interest in 
improved gas manufacturing processes is now more quiescent than 


formerly. This is due, no doubt, to the increase of natural gas 
operations in Southern California, and also to the continuance of 
relatively cheap fuel supplies, which, for the time being, removes 
the urgency for investigation of new methods for improving the 
efhciency and economy of gas manufacture. 

Economic phases of construction and operation of various types 
of gas compressor plants have been quite completely reported upon 
this year, and the information set forth in this committee’s report 
should be of material value to an engineer considering the erec- 
tion of a compressor plant. Certain gas manufacturing problems 
are treated in reports on Oil Gas Generator Design and Gener- 
ator Refractories, and also by the Committee on Gas Scrubbing 
and Purification, which has treated the engineering phases of de- 
sign of such equipment. A very interesting study of an actual 
case of intensive internal corrosion of pipeline will be presented 
in an individual paper The Committee on Load Factors has con- 
tinued its work, as these studies are of great value in the eco- 
nomical design of distributing systems. 

The Committee on Materials and Methods has presented 10 
sub-committee reports upon various operating problems. While 
this Committee’s report has not been printed because of its volume 
and the nature of the data presented, it is hoped that all members 
of this Committee will make the information available to those in 
their companies who are particularly interested in the subjects 
covered. An extensive report is presented upon Meter and Regu- 
lator practice of various companies, which will be of much inter- 
est to distribution engineers. The Committee on Customer Service 
reports the procedure of several of the larger companies, and also 
presents a suggested manual for the instruction of metermen. 

Specialized Chemical Laboratory Methods of particular interest 
to Pacific Coast companies, involving methods of gas oil analysis 
and procedure for the control of the liquid gas purification process, 
are presented in tentative form for further consideration. Work 
has been started in attempting to develop specifications for oil 
suitable for gas manufacture. A symposium on gas engineering 
problems will cover a broad field of important subjects. 


Recommendations: 

In the light of this year’s experience and progress, the Technical 
Section makes the following recommendations relative to the work 
of this department for the ensuing year: 


(1) That the Board of Directors formulate plans which would 
increase the permanence of the various important committees, so 
that but a small portion of the committee personnel would change 
from year to year. 

(2) That committees of the Technical Section endeavor to 
prepare papers, or reports, from time to time throughout the en- 
tire year to permit their presentation at quarterly meetings, and 
for publication in Western Gas, rather than to make presentations 
only at the annual conventions. 

(3) That efforts be made to hold specialized group meetings, 
other than at conventions, of members interested in particular 
phases of operation, such as: gas manufacturing meetings, gas 
distribution meetings, etc. 

(4) That greater attention be given to problems connected 
with the natural gas industry, such as commercial and industrial 
utilization, conservation, measurement, transmission, etc. 

(5) That sub-committee chairmen endeavor, so far as prac- 
ticable, to confine their efforts principally to directing the work of 
their committee members, and to the actual compilation of reports, 
rather than to undertake the burden of themselves carrying on a 
major portion of the actual investigation work. That reports in- 
volving questionnaires be audited by committee chairmen as 
briefly as may properly be done rather than to include all data 
submitted. 

(6) That the following committees be continued for the ensu- 
ing vear under their present chairmen: 

Water-Gas Committee 

Load Factor Committee et ae 

Natural Gas Measurement Committee 

Gas Oil Specification Committee .. . 

Chemical Laboratory Methods Committee 


Frank Wills 
Wm. Henderson 
Frederic Hough 
Frederick Jones 
Duncan Stewart 
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Chemical Procedure zm Gas Plant 
Laboratories* 


HIS report presents a definite and proven procedure for 

several analytical processes common to gas plant laboratory 

work. The methods outlined, while perhaps not the best 
possible, have each been well standardized in at least one gas 
company laboratory. The work of the committee is by no means 
completed and we ask that the committee be continued for a 
second year. 


METHOD OF DETERMINATION OF NAPHTHALENE 
VAPOR, TAR AND NAPHTHALENE CONTENT 
OF TAR IN GAST 


This method was devised to give an exact determination of 
naphthalene in crude as well as in refined oil gas. It was espe- 
cially desirable to obtain accurate results in connection with scrub- 
bing with crude oil for the removal of naphthalene because the 
methods in general use—at least those 
formerly used in this plant—are not re- 
liable in crude gas and in cases where 
the naphthalene content is low. For this 
reason such methods were of little use 
in the control of the oil washing process. 
Furthermore, this new method gives very 
reliable results in the determination of 
the naphthalene content of the tar car- 
ried along in suspension in the gas, which 
is also an important factor since this 
naphthalene is largely removed in oil 
scrubbing and hence increases the oil 
consumption. 

On the determination of the naphtha- 
lene vapor the process for extracting the 
Cy Hs is essentially the Colman-Smith 
method of bubbling the gas through pic- 
ric acid, forming naphthalene picrate, 
but from here on the method is entirely 
different. After filtering off the picrate, instead of titrating a por- 
tion of the filtrate with standard alkali solution, a// of the picrate 
is broken down into picric acid and naphthalene and the liberated 
picric acid titrated according to the method as described in detail 
below. This improvement has three decided advantages in its 
favor. (1) It eliminated the errors caused by phenols and tar 
acids which remain in the filtrate and react with the KOH, thus 
giving too low results. (2) Since all of the picric acid which is 
combined as picrate is titrated instead of only a portion of the un- 
combined picric acid, the accuracy is greatly increased with an 
equal quantity of gas. (3) The end point is always sharp. Due 
credit is given here for the direct picrate method to the work of 
Dr. Knublauch, who has definitely proven the reliability of the 
“direct titre’ in his two papers “Studies of the relations between 
naphthalene and picric acid and of the exact determination of 
naphthalene even in warm gas” and “A method of direct determi- 


Duncan Stewart 
Chairman 


nation of naphthalene in Tar, Tar Oil, and crude Naphthalene by 


conversion into picrate.”” ‘The former was published in the Jour- 
nal Fiir Gasbeleuchtung und Wasserversorgung, October, 1916, 
and the latter in the same Journal, March, 1918. E. Schlumber- 
ger, J. Gasbel 55, 1257-60 (1912) uses a KI—K IO, solution with 
the picric acid in the filtrate to liberate iodine and titrates with 
NaS. O; using starch solution as indicator, but so far as is known 
this principle has never been combined with the direct titre as used 
in this method. 

The procedure for determining the naphthalene vapor, tar, and 
Cio Hs content of the tar is as follows: 


To determine the quantity of suspended tar, the gas is passed 
through a filter tube before going into the picric acid wash bot- 
tles. This filter is made from a piece of %-inch bore glass tubing 
about 10 inches long, drawn down at one end suitable for a con- 
nection to the rest of the train. The tube is loosely packed with 
about 24 glass wool and % fiber asbestos. A small amount of 
cotton may also be used if necessary to insure complete removal 
of the tar but is not recommended as it collects moisture and 
sometimes Cio Hs from the gas. This filter projects vertically 
downward into the gas main through a 34-inch hole and passes 
through a cork at the upper end which screws into the threads of 
the tapped hole and makes a convenient fitting. The temperature 
of the filter thus is the same as that of the gas in the main and so 
does not deposit Ci Hs Vapor by chilling. From the filter tube 


*Report of Chemical Committee—Duncan Stewart, Pacific Gas and Electric Co., 
chairman; K. N. Cundall, Pacific Gas and Electric Co.; W. S. Hyde, Pacific Gas 
and Electric Co.; J. M. North, Los Angeles Gas and Electric Corporation; M. A. 
Richford, Pacific Gas and Electric Co.; S. C. Schwarz, Portland Gas and Coke 
Co.: C. Eldon White, San Diego Cons. Gas and Electric Co. 


*+K. N. Cundall, Pacific Gas & Electric Co. 
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the gas passes through a piece of %-inch glass tubing bent in an 
“L” shape which is connected to the first picric acid wash bottle. 
This glass tube should be as short as possible to avoid cooling the 
gas. Rubber connections are used even though they are objec- 
tionable for their Ci Hs absorbing qualities, but by butting the 
glass tubes tightly together the loss is practically eliminated. The 
tube is weighed before and after the test and the increase in 
weight recorded as tar. Part of this weight, however, is Cw Hs, 
a very small part moisture and lampblack, and, in cases where the 
test is located just after an oil scrubber, part of it is oil. But for 
ordinary purposes we may consider it as tar. The method for 
determining the Ci Hs content of the tar will be taken up later. 

After being filtered of its tar, the gas is passed through the 
glass connecting tube into the wash bottle and bubbled through 
the picric acid solution which converts the Ci Hs to picrate.. Two 
wash bottles are used, of 200 cc. capacity each, preferably the wide 
mouth form. The second bottle is used as a guard and also as an 
indicator. If the picric acid in the second bottle becomes cloudy it 
shows that either the gas is being passed too rapidly or else all 
the available picric acid in the first bottle has been used and the 
test should be regulated accordingly. About '% cubic foot her hour 
is safe rate and it should not exceed 1 cubic foot per hour; 125 
cc. of a saturated solution of picric acid (1.175 gm. per 100cc. 
is sufficient for the test, 85 cc. of which is placed in the first bottle 
and 40 cc. in the second. The exact strength does not have to be 
determined. All of the picric acid can never be combined since 
there is a limit below which no reaction between the Cw Hs and 
picric takes place no matter how much gas is passed... Knublauch 
establishes this strength at 0.16 per cent picric acid solution so 
that each 100 cc. saturated solution has 1175—0.16—1.015 grams 
picric acid available, or the 85 cc. in the first bottle has 0.86 gm. 

0.86 
available. This corresponds to ——=0.48 gm. Cw Hs. 
1.8 
Then with gas containing 15 grams Cw Hs per 100 cubic feet we 
0.48 X 15.43 X 100 

—49.4 cubic feet, which ts double the 


can pass 
15 

quantity of gas usually required. The rate of gas flow is regu- 
lated by a %-inch gas cock which is placed between the last pic- 
ric acid bottle and the meter and is connected by rubber tubing. 
When sufhcient gas has passed, the test is disconnected and the 
meter read. For gas which is practically saturated with Cw Hs 
vapor say at 18 grains per 100 cubic feet—from 12 to 15 cubic feet 
of gas will be sufficient, while with a content of 5 grains or less, 
not less than 30 cubic feet should be passed in order to give an 
accurate titration. However, with low Cw Hs content the rate of 
flow can safely be increased to 1'4 cubic feet per hour. Should 
any crystals of Cw Hs be deposited in the connecting tube, due to 
chilling by the air, they should be converted into picrate by slowls 
drawing air through the tube and into the picric acid by means of 
a filter pump attached to the outlet of the second wash bottle. 
Gently heating the tube aids in vaporizing the Cw Hs. 

The contents of both bottles are filtered through a 9 cm. smooth 
filter (Whatman No. 42) and the filtrate should be perfectly clear. 
It is important that no water comes in contact with the picrate as 
the latter is decomposed by water. For this reason the precipitate 
is washed with a weak solution of picric acid which is just sufh- 
ciently strong to prevent decomposition of the picrate. This mini- 
mum strength is theoretically 0.16 per cent, but a solution of 0.20 
per cent picric is used for a margin of safety. The wash bottles 
are rinsed out with this weak solution and well drained; 100 ce. 
is usually sufhcient for all of the washing. The funnel containing 
the filter paper and precipitate is now inserted in the stopper of 
a side neck filtering flask and the filter pump applied until all 
possible wash solution is removed and the precipitate has a dry 
appearance A small correction is applied after titrating for the 
amount of picric acid still absorbed by the filter paper and picrate. 

Naphthalene picrate is decomposed quantitatively by hot water, 
giving picric acid and free Cw Hs However, the breaking down 
is somewhat slow with water alone and the reaction is materially 
hastened by the addition of an excess (5 to 20 cc.) of a solution 
of K I—K I O; made by dissolving 188 grams of K I and 24 grams 
of K 1 O, in 500 ce. cold distilled water.. This reagent reacts with 
the picric acid which is set free and liberates iodine which is held 
in solution by the KI. The equation involved its: 

KIO:;+5 KI+6 Ce. Hz (NO:z) 30 H=6 C. Hz. 

From which the iodine is titrated with 

N/10 Naz S.O; according to Naz S: O; + I= 
2 Nal + Naz Si Ox. 

From the above equations it is seen that one molecular weight 
of picric acid (corresponding to one molecular weight of Ci Hs 
liberates one atomic weight of iodine, which in turn reacts with 
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one molecular weight of NazS.O;. Hence, in titrating with N/10 
Na2S.O; each cc. represents one cc. of N/10 picric acid. One 
molecular weight of Cio Hs combines with one molecular weight of 
picric acid, and since the molecular weight of naphthalene is 128.11, 
each cc. of N/10 Naz Sz Oe corresponds to 0.0128 gram Cw Hs, 
or 0.1975 grains. 

The wash bottles which have been well drained are rinsed out 
with 80 cc. of hot distilled water to which has been added 10 cc. 
of the K I—K 1 O; solution in order to break up any adhering par- 
ticles of picrate, after which the solution is poured into a 250 cc. 
glass stoppered flask and the filter paper with picrate added. A 
few minutes with occasional shaking is sufficient to decompose 
completely the picrate forming the iodine. The glass stopper pre- 
vents the loss of any iodine which may be sublimed from the hot 
solution. After cooling either in the air or in cold water, the iodine 
is titrated with N/10 Na» S. Os; until a light brown color is 
reached when a few cc. of starch solution are added and the titra- 
tion completed. ‘The starch solution gives a green color instead 
of a blue on account of the yellow present, but the end point is a 
brilliant yellow and is just as sharp as though the solution were 
colorless, 

When using a 9 cm. paper, and with an amount of picrate 
which required about 15 cc. Naz S. Os, the correction to be sub- 
tracted is 0.20 ce., and with smaller amounts of picrate, the cor- 
rection is about 0.15 cc. Larger sized filters require a slightly 
larger correction but this can be easily determined by experiment 
or by calculating their relative areas. If N cc. of Nas S2 Os; are 
used in titrating and C is the constant to be deducted for filter 
an picrate, then we have: 

(N-C) X0.0128=grams Cw Hs. 
(N-C) X0.1975=grains Cw Hs. 

And if V is the number of cubic feet used in the test we have: 

(N-C) X 0.1975 X 100 


=No. grains Cw Hs per 100 cu. ft. of gas. 
Vy 


BOILER WATER ANALYSIS, VOLUMETRIC* 

Free Carbon Dioxide 

Pipette 200 ce. of the water to be analyzed, add 1 cc. of phen- 
olphthalein solution, and titrate rapidly with N/10 sodium corbon- 
ate till a faint pink color persists after gentle shaking. 

Grains per gallon as CaCO; equivalent —(14.58) (C.C. of N/10 
Na, CQ;). 
Temporary Hardness 

In some rare instances natural waters contain bicarbonates of 
sodium and potassium, but in all ordinary waters the only bicar- 
bonates present are those of calcium and magnesium. In all tem- 
porarily hard waters calcium bicarbonate is present in much larger 
proportion than magnesium bicarbonate. 

Measure out 200 cc. of the water and titrate with N/10 sul- 
phuric acid using methyl orange for an indicator. 

Grains per gallon as CaCO; equiv.—(14.58) (N/10 H2 SQO,) 
Magnesia 

Use solution from the temporary hardness determination. Cover 
with a watch glass, boil for 15 minutes, add 50 c.c. of saturated 
lime solution and continue for about 15 minutes or until the vol- 
ume has been reduced to about 200 c.c. Transfer to a 260 c.c. 
volumetric flask, cool and make up to volume with recently boiled 
distilled water. After the precipitate has settled decant to a filter 
discarding the first 50 c.c. of filtrate. Titrate 100 c.c. with N/10 
H. SO, using methyl! orange for an indicator. 

At the same time run a blank making the same determination, 
using distilled water in place of the hard water. The difference 
in the titrations is the amount of calcium hydroxide reacting with 


the magnesium. 
Grains per gallon as Ca CO; equiv.—(36.45) (N/10 Hz SQ,). 


Permanent Hardness 


Boil in a porcelain dish 250 c.c. of the water for about 15 min- 
utes. Add 25 c.c. of sodium reagent (N/10) and boil further. 
When the volume has been reduced to about 200 c.c. transfer to a 
250 c.c. volumetric flask, and when cool make up to volume with 
recently boiled distilled water. After the precipitate has settled 
decant to a filter and discard the first 50 c.c. of filtrate. ‘Titrate 
100 c.c. with N/10 H.SO, with methyl orange for an indicator. 
The difference between this titration and the acid equivalent of he 
soda reagent is the amount of soda reagent reacting with the per- 
manent hardness. 

Grains per gallon as Ca CO; equiv.—(29.15) (c.c. N/10 Hz: $Q,). 

If the titration is greater than the amount of soda reagent added 
the water contains ‘“‘negative hardness.” Calculate as sodium 
bicarbonate in Ca CO; 

Grains per gallon as Ca CO; equiv.—(29.15) (c.c. N/10 H: $Q,;). 
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Total Hardness 

The total hardness is the sum of the temporary and permanent 
hardness. If negative hardness is present there is no permanent 
hardness. 


Total Sulphates 

Measure out 200 c.c. of the water, make slightly acid with HCL, 
heat to boiling and add 10 cc. of 10 per cent barium chloride 
solution. Continue gently boiling for one-half hour and let stand 
for two hours. Filter through a quantitative filter paper and 
wash thoroughly with hot water to remove soluble chlorides. 
Transfer wet filter paper with precipitate to a weighed crucible, 
heat slowly so as to smoke off the paper. Finally ignite at about 
900 deg. Centigrade. 

Grains per gallon as CaCO; equiv.—(wt. BaSQO,) (169.9). 


Total Chlorides 

Measure out 50 c.c. of the water and titrate with standard silver 
nitrate solution, containing 1.453 grams of AgNO, per liter. Use 
1 c.c. of potassium chromate solution indicator and take as the end 
point the first permanent reddish brown tint. 

Grains per gallons at CaCO, equiv.=(c.c. AgNOs) (0.583). 


Sodium Sulphate 

All the sulphate not combined as permanent hardness is consid- 
ered as sodium sulphate. The permanent hardness is considered 
as being composed entirely as calcium and magnesium sulphates. 
Calculate any excess sulphate to sodium su'phate. 


Sodium Chloride 

All the chloride is considered as sodium chloride. 

References: Fuel, Gas Water and Lubricants, S$. W. Parr, Pages 
204-220; Technical Methods of Analysis, R. C. Grifhn, Page 514. 


Determination of Dissolved Oxygen in Water 

Reagents required: 

Manganous Sulphate solution: Dissolve 48 grams of manganous 
sulphate in 100 c.c. of distilled water. 

2. Solution of sodium hydroxide and potassium iodide: Dis- 
solve 350 grams of sodium hydroxide in one liter of water and 
dissolve 100 grams of KI in this solution. 

3. Hydrochloric acid, concentrated. 

4. Sodium thiosulphate solution: Dissolve 6.206 grams of pure 
recrystallized sodium thiosulphate in one liter of water. ‘This gives 
a 1/40 normal solution, each c.c. of which is equivalent to 0.2 milli- 
grams of oxvgen or 0.1395 c.c. of oxygen at 0 deg. C. and 760 
mm. press. 

5. Starch solution: Mix a small amount of clean starch with 
cold water until a thin paste is obtained. Stir this into 150 to 
200 times its weight of boiling water. 

Collection of sample: 

The sample to be tested for dissolved oxygen must be collected 
in such a manner that absorption of oxygen from the air is avoid- 
ed. If the sample is to be taken from a pump, pet-cock or faucet, 
this can be done by passing the water through a tube that reaches 
to the bottom of the bottle used for collection at least five times 
the volume of the bottle. Withdraw the tube while the water is 
still running and immediately insert stopper, being careful that no 
bubble of air is caught beneath it. 


Method of Titration 

Remove the stopper from the bottle and add approximately two 
c.c. of the manganous sulphate solution and two c.c. of the sodium 
hydroxide-potassium iodine solution, delivering both of these solu- 
tions beneath the surface of the water by means of a pipette. Re- 
place the stopper and mix the contents of the bottle by shaking. 
Allow the precipitate to settle. Remove the stopper. Add about 
2 c.c. of hydrochloric acid and mix until the precipitate is dis- 
solved. The solution is now “fixed” and no further change wiil 
take place on standing. Measure out 100 c.c. of this solution by 
means of a pipette and titrate with the sodium thiosulphate solution 
until the solution becomes a faint yellow. Then add_ sufhcient 
starch to give a deep blue and continue the titration until the blue 
color disappears. The total number of c.c. of sodium thiosulphate 
used on the 100 c.c. sample multiplied by 1.4 will give the c.c. of 
dissolved oxygen per liter of water. 


ANALYSIS OF PIPE DEPOSITS* 
Moisture and Light Oils 
Dry 25 grams of the sample in an air oven at 105 degrees C., 
for one to three hours, the loss being moisture and light oils. 
Heavy Oils, Tarry Matter, Free Sulphur, Naphthalene 


Extract 10 grams of the dried sample in a Soxhlet extraction 
apparatus with a mixture of benzol and carbon disulphide (25 per 
cent bensol, 75 per cent carbon disulphide), until the solvent re- 
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turning to the flask is clear, which may take from three to 18 hours 
of continuous extraction with changes of fresh solvent, depending 
on the sample. Let the apparatus cool before disconnecting, due 
to spontaneous combustion of the CSz2. 


(Total Sulphur-free S$), Iron, Aluminum and Silica. 


Wet Method 


To a one-gram sample of the extracted material which has been 
ground in an agate mortar and placed in a covered casserole or 
beaker, a mixture of 5 c.c. of concentrated HNO; and 20 cc. of 
concentrated HCl is added. Heat and add one to two grams of 
powdered KCLO; in several portions from the point of a spatula. 
Heat until decomposition is complete, then evaporate to dryness 
and bake on the hot plate for 10 minutes or so. Add 10 to 20 c.c. 
of concentrated HCl and again evaporate to dryness. ‘Take up 
again with 2 to 3 c.c. of concentrated HCl (enough to thoroughly 
moisten), then dilute with 100 c.c. of water and heat, filter off 
the insoluble residue and wash with distilled water. To the cold 
solution, add NH,OH until alkaline, heat to boiling and filter off 
the iron and aluminum hydroxides. Wash thoroughly and ignite 
the precipitate and weight as FesO; and Al.O;. Make the filtrate 
acid with HCl, heat to boiling and add slowly 25 c.c. of 10 per cent 
BaCl:, with constant stirring, continue to boil slowly for a few 
minutes, set aside for one hour and filter, wash and ignite, weigh 
as BaSO,y. The wet method fails to determine the sulphur in any 
BaSQ, or PbSQO,, unless the residue is treated by the fusion method. 


Dry Method 


(All sulphides are completely oxidized to sulphates when fused 
with a mixture of dry Na:CO; and NaNO; or with Na.O:). Mix 
1 gram of the pulverized sample with 5 grams of dry Na2CO; and 
0.5 to 1 gram of NaNO;. Put the mixture in a crucible and 
sprinkle a little of the fusion mixture over the top so as to prevent 
any of the sulphur escaping (as free sulphur and organic sulphur 
give off fumes at a comparatively low temperature, below the 
fusion of Na,CO;). Fuse the mixture carefully; start slowly. As 
soon as it is well melted (do not heat more than 15 minutes after 
the sample has attained fusion as the fusion mixture would attack 
the platinum crucible if one is used.) Cool the crucible and place 
into beaker and warm with water to loosen the cake formed. If 
gas is used, the crucible must be kept covered during the fusion 
and should be protected by inserting it into a tightly fitting collar 
of sheet asbestos. This will act as a shield to prevent the prod- 
ucts of combusion from getting into the crucible. Boil out the 
fusion with water and add 15 c.c. of concentrated HC! slowly to 
decompose the carbonate. Evaporate to dryness on a steam bath 
or hot plate, taking care to avoid spattering as the mass ap- 
proaches dryness. Allow to bake on the hot plate for some time 
after complete dryness has apparently been attained. Add 10 c.c. 
of water and 10 c.c. of concentrated HCl, heat for several minutes 
to dissolve the iron. Add 100 c.c. of water, heat and filter through 
an ashless filter paper. Wash the paper and silica with hot water 
until free from chlorides and weigh as SiO: A second evapora- 
tion is sometimes necessary to get all the silica. The filtrate is 
made ammoniacal with NH,OH and boiled to precipitate the iron 
and aluminum hydroxides, filtered, washed and weighed as Fe.O; 
and Al.O;. ‘The filtrate is made acid, boiled and 25 c.c. of 10 
per cent BaCl;, is added slowly to precipitate the sulphur as BaSO, 
which is boiled slowly for a few minutes, set aside for about three 
hours and filtered, ignited and weighed as BaSO,. The weight 
of the BaSO, times .1374 divided by the weight of the sample 
equals the per cent of sulphur. The silica may be treated with 
4 to 5 drops of concentrated H.SO, and enough hydrofluoric acid 
to fill the crucible half full, and evaporated to dryness. Heat to 
expel the H.SQ, and finally ignite over the meeker burner. The 
loss in weight is the silica, the residue is iron, graphite, ete. 


Sulphur as Sulphides: 


To a one-gram sample of the extracted and ground sample, 
add 20 c.c. of concentrated HC], heat and digest, treat as in fusion 
method except that no quantitative results need be made on the 
silica and iron unless a check is desired. After the removal of 
the silica and iron, the solution is made acid; heat and add 
slowly, with stirring, 25 c.c. of the 10 per cent BaCl, solution. 
The precipitate of BaSO; is boiled for a few minutes, set aside 
for three hours, filtered; then ignite and weigh as BaSo,y. The 
difference between this sulphur and the total sulphur by the fusion 
method gives the sulphide sulphur. If the sulphur as free sulphur 
is desired, it may be obtained by either of two methods. Evap- 
orate the extraction obtained from the Soxhlet at the beginning 
and weigh the residue into an iron dish as is used in the Emmer- 
son bomb and determine the sulphur as in a sample of oil. The 
desired weight of material should be between 0.8 to 1 grams or 
a 1-gram sample of the dried sample is weighed and sulphur de- 
termined by the fusion method as before and the difference be- 
tween the two fusion methods will give the free sulphur. 


Water Soluble Constituents: 


To a 3-5 gram sample of the extracted and ground sample add 
250 c.c. of distilled water, boil for 20 minutes, filter into a 500 c.c. 
graduated flask and dilute to the mark with distilled water. If 
alkaline, treat as follows: To a 100 cc. portion, add phenolph- 
thalein indicator and titrate with N/10 H.SO, until the end point 
is reached, note the c.c. of acid used and add 4 drops of methyl 
orange indicator and continue the titration until the familiar pink 
color is reached, and note the acid used. Add 5 c.c. of potassium 
chromate indicator and titrate with N/10 Ag NO;:. This gives the 
chlorides. The acid used in the phenolphthalein and methy! 
orange titrations are calculated as follows: 

P=Phenolphthalein titration, 

M=Methyl Orange titration, 

T=P+M when both indicators are used in this same sample. 

Bicarbonates Carbonates Hydrates 


P=O T ) 2 
Pis greater than “4T T-2P 2P O 
P—\4T O 2P O 
P is less than O 2 (T-P) T P-T 
rP—i ) ) T 


If the sample is acid: 
Use N/10 Na.CO; and 100 c.c. of the water sample. 
Acidity due to— Indicator Hot or Cold 
Carbonic and Sulphuric Acids V Phenolphthalein Cold 
also Fe and Al. Sulphates j 
H.SO,, also Fe and Al, Sulphates 
H.SO, alone 


Phenolphthalein Boiling 
Methyl Orange Cold 


The two methods given above are taken from Scott’s Standard 
methods of analysis. The Hydrogen ion determination for acidity 
or alkalinity in terms of Ph may also be used and would give a 
more accurate result, especially for solutions of low acidity or 
alkalinity. 

Total Sulphates, Iron and Aluminum in the water soluble por- 
tion: To another 100 c.c. sample, add 2 c.c. of concentrated HCl 
and heat to boiling, make alkaline with NH.OH to precipitate the 
iron and aluminum. Filter and ignite the precipitate, if there 1s 
any present, and to the filtrate add dilute HCl] to make just acid 
and two drops over, then boil and add 20 c.c. 1 per cent BaClh. 
Boil slowly for a few minutes, set aside for three hours and filter. 
Ignite and weigh as BaSQO,. The calcium, magnesium, sodium and 
potassium may be determined if desired according to a water 
analysis procedure. 


Calcium, Magnesium, Sodium and Potassium: 

To another 100 c.c. portion is added 2 c.c. of concentrated HCl, 
bring to a boil, make ammoniacal with NH,OH, if a precipitate 
of iron and aluminum forms, filter and if it is desired to check 
the previous iron determination it may also be ignited and 
weighed. The above may be determined according to any stand- 
ard methods of water analysis. 


Ammonia: 

Weigh 10 grams of the dried sample into a 400 c.c. Kildahl 
flask, add 100 cc. of caustic soda solution (15 per cent NaOH 
dilute to 250 c.c., connect to distillation apparatus and distill into 
a measured excess of standard sulphuric acid, having a short 
piece of glass tubing connected at the end of the condenser so it 
dips into the standard acid. This is to prevent the ammonia from 
escaping. Continue the distillation until at least 150 c.c. are dis- 
tilled over. ‘Titrate back the excess of acid with standard caustic 
solution, using methyl red as indicator. 

Cyanogen and naphthalene are determined according to the 
procedure given in the Gas Chemists Hand Book, page 417. 

Following are two forms of analyses made to determine only the 
constituents desired. It will often be found that a complete analy- 
sis is not necessary to give the desired information. 

Results of tests on a sample of “scale and rust from pipe in 
alkali soil near Lynwood,” to be tested for alkali corrosion. Con- 
stituents have been isolated as follows, all values being in per cent 
by weight of sample as received: 

Water Soluble Constituents: 
Sodium sulphate . 0. 


Sodium chloride . 0.4° 
Sodium bicarbonate 18% 
Acid Soluble Censtituents: 
Silica (acid insoluble) 59 3° 
Iron oxide and alumina 19.3° 
Calcium Ca . | 4.83% 
Magnesium Mg . 2.39 
Sulphate SO, (total) 3.1° 


Other Constituents: 
Moisture (to 104.0C.) 0.9% 
Volatile (to dull redness 6.0% 
Hydrogen sulphide is evolved on first heating with 


hydrochloric acid. 
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Two samples of pipe deposit analyzed as follows: 
Sample No. 1 Sample No. 2 
Taken from screen at outlet of Taken from bottom of 
dust pot ahead of dust pot ahead of 
district regulator district regulator 
Moisture light oils.. 7 4.98% 
Heavy oils (T'arry Matter) 5 abe 
Free Sulphur and Naphthalene.... 


Loss on ignition (Carbon) 18.50% 


Silica (SiQ.) . ty ta @ ; 0.70% 
Iron Oxide (rust as Fe.O; 


80.68% 
103.09% 104.86 % 


Total Sulphur 1.12% 0.99% 


Stee of particles of Sample No. 1: 
On 40 mesh sieve , Bae 
Through 40 but on 60 mesh a 
Through 60 but on 100 mesh........ | 5.447% 
Through 100 but on 200 mesh......... 62.91% 
Through 200 mesh . 26.99% 


These analyses add to more than 100 per cent due to the fact 
that a small amount of the iron is in the form of ferrous iron 
(FeO) and has been reported as ferric iron (Fe2O;). 

There are two methods for the separation of metallic iron, which 
are as follows: 


(a) Method of Wilner and Merck: The method is based upon 
the fact that a neutral solution of mercuric chloride dissolves iron 
according to the equation Fe + HgCl. = Hg + FeCk, while the 
Fe,O, is not attacked. The solution of ferrous chloride is titrated 
with KMnQ, solution. 

About .5 grams of the sample, in the form of a fine powder, is 
placed in a 100 cc. flask, from which the air is replaced by COk, 
3 gms. of solid mercuric chloride are added and 50 cc. of water. 
The contents of the flask are then heated to boiling, by means of 
a smal] flame, and the liquid boiled for a minute. Transfer to a 
graduated 100 cc. flask and fill up to the mark with boiled distilled 
water. After cooling to 15 deg. C., or room temperature, the solu- 
tion is again carefully brought to the mark, well shaken, and then 
allowed to stand in the stoppered flask until the precipitate has 
settled. ‘The liquid is then poured through a dry filter and the 
filtrate caught in a flask filled with CO.. Of this filtrate 20 cc. are 
taken, acidified with 20 ce. of H.SO, (1:4) treated with 10 cc. of 
manganese sulphate solution, diluted to 200 cc. and titrated with 
N10 KMnQ,. 


(b) The Ferric Chloride Method: The neutral solution of ferric 
chloride dissolves metallic iron with the formation of ferrous 
chloride: Fe + 2 FeCl; =3 FeCl. and the ferrous chloride formed 
is titrated with KMnQ, solution. One-third of the iron found 
corresponds to the weight of metallic iron present in the sample. 
About 0.5 grams of the sample are placed in a 100 cc. graduated 
Hask, which has been filled with CO. and 50 cc. of ferric chloride 
are added (1 gm. of anhydrous ferric chloride in 20 cc. water). 
The flask is stoppered and its contents frequently shaken during 
the next 15 or 20 minutes. The solution is then brought to the 
mark with cold, boiled water, mixed, the flask stoppered, and allow 
to stand overnight. From the clear supernatant liquid, remove 20 
cc. by a pipette and titrate, as in the previous method, with 
N/10 KMnQ,. 


(Note): ‘The ferric chloride must give a clear solution in cold 
water. As it often contains a little ferrous chloride, a blank test 
must be made and a correction, corresponding to the amount of 
iron found, applied to the analysis. 


LIQUID PURIFICATION* 
Methods of Analysis 
Gas Analysis 

HS in Gas: This test is made using the Tutweiler Burette 
described in full in the 1922 edition of the Gas Chemists Handbook. 
lodine solution containing 1.7076 gms. iodine per liter is used which 
makes 1 cc. equivalent to 100 grains of H.S per 100 cu. ft. of gas, 
when the 100 cc. burette is used. 

HCN in Gas: This test employs a 500 cc. Tutweiler Burette, 
the test being made in a similar way to that for determining the 
HS in the gas. Iodine solution containing 1.7076 gms. iodine per 
liter is used, which makes 10 cc. equivalent to 100 grains of H.S 
per 100 cu. ft. of gas when a 500 cc. burette is used. 

The starch solution is made by adding 5 gms. of NaHCO, to 
100 ce. of distilled water and then adding BaCL, solution until 
colorless with phenolphthalein. ‘Fhis solution must be made fresh 
each day. The starch is previously added in the usual way. 

After the H.S determination is made the 50 cc. of starch solution 
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left in the burette is drained out into a beaker and then the burette 
is washed with distilled water, the washings being added to the 
starch solution in the beaker. Then the starch solution is acidified 
with dilute HCL, 1 gm. of KI added and the solution back titrated 
for the liberated iodine with a standard solution of Na2S:O; made 
by taking 26.75 cc. of N/10 Na2S.:O; and making up to a liter. One 
cc. of the standard NaS.O; solution is equivalent to 3.16 grains of 
HCN per 100 cu. ft. of gas when a 500 cc. burette is used. For a 
detailed account of this method see The Journal of Industrial & 
Engineering Chemistry, Feb. 1926, page 142, or Gas-Age Record, 
Aug. 6th and 13th and 20th, 1927. 


Absorbing Solution Analysts 

Methods given under this title will apply to both actified and 
foul solutions. 

Total Alkalinity: Although the soda exists in the solution 
partly as carbonate and partly as bicarbonate with a trace ot 
hydrosulphide, it is suffcient for all control work to test for the total 
alkalinity calculated as sodium carbonate. Take 5 cc. sample of 
actified solution and add to it about 100 cc. water. Add about 3 
drops methyl orange indicator and titrate to a change in color (to 
red) with N/10 sulphuric acid. 

ec. used X 0.106 equals per cent alkali or total alkalinity (calcu- 
lated as sodium carbonate). 


Sodium bisulphide in Actified and Foul Solutions: Place a 5 ce. 
sample into a 50 cc. glass stoppered conical flask and add 20 cc. 
water. Now add 5 cc. ammonical cadmium chloride and allow the 
bottle to stand for a few moments. This precipitates the sulphides 
as yellow cadmium sulphide. Prepare a gooch crucible with an 
asbestos pad and filter off the cadmium sulphide formed. Wash out 
the bottle and the precipitate with distilled water. Save the fil- 
trate for the sodium thiosulphate determination. ‘The asbestos pad 
with the cadmium sulphide is removed from the crucible and placed 
again in the flask and 5 cc. of N/10 iodine added with a little 
more water. This mixture is now acidified with 2 cc. of concen- 
trated hydrochloric acid, corked and set aside for ten minutes. 
Starch is then added and the solution titrated against N/10 sodium 
thiosulphate. The hydrogen sulphide released by the acid reacts 
with a portion of the iodine to form free sulphur and hydrogen 
iodine. The balance of the iodine is the amount that is titrated 
against the standard sodium thiosulphate. 

The ce. N/10 iodine used (after back titration) X 0.56 equals 
gms. NaHS per liter. 

The cc. N/10 iodine used (after back titration X 19.8 equals 
grains H.S per gal. To make the cadmium chloride solution, dis- 
solved 14 gms. of CdCI, in 125 cc. of water, add 300 cc. of NNg 
OH and then add 175 cc. more water. 


Test for Approximating the Degree of Actification: An excel- 
lent qualitative test for sulphides in an alkaline solution is to add 
to about 10 cc. of the liquor a few drops of a freshly prepared 10 
per cent sodium nitro prusside solution. Sulphides will be indicated 
by a blue to purple coloration, depending upon the concentration 
of the sulphides in the solution. A perfectly actified solution will 
not change color when sodium nitro prusside is added while a foul 
solution turns to blue. 


Sodium Thiosulphate: Take the filtrate from the sulphide deter- 
mination or a new 5 cc. sample. If a new sample is taken, cad- 
mium chloride must be added and the precipitate formed filtered 
off. The filtrate is slightly acidified with acetic acid, then imme- 
diately titrated against N/10 iodine solution, using starch indicator. 
The solution is made only weakly acid to prevent the decomposi- 
tion of the sodium thiosulphate. 

cc. N/10 Iodine X 3.16 equals grams per liter Na2S.Os. 


Sodium Carbonate: A 5 cc. sample of the solution is diluted to 
100 cc. with distilled water. A few drops of phenolphthalein indi- 
cator are added and the solution titrated with N/10 H.SQO, to 
colorless. 


cc. N/10 acid X 2.12 equals grams per liter of NazCOs. 


Sodium Bicarbonate: The titration is then continued to the red 
coloration after addition of a few drops of methyl orange. ‘The 
total titration is that due to sodium bicarbonate and hydrosulphide. 

cc. N/10 H.SO,— (2 x cc. N/10 H.SO, for NaeCO, x 1.68 
equals grams per liter NaHCQOs. 

In case the foul solution is used to run for carbonate and bicar- 
bonate a correction must be made for the sodium bisulphide present. 
This is to subtract 1/2cc. N/10 acid used in the sodium hydro- 
sulphide test. 


Sodium Thiocyanate: Add 5 cc. sample to about 250 cc. of water 
in a flask. Add normal sulphuric acid until an excess of about 15 
ce. of acid is present in the flask. This with a 5 cc. sample will 
take about 20 cc. If larger samples are used (when content of 
NaCNS is low) more is required to neutralize the extra soda pres- 
ent. Do not add indicator to solution. The amount necessary can 
be calculated from the approximate strength and the 15 cc. excess 
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added. Too much acid might cause action on the thiocyanate. 
Allow this solution to simmer for about 45 minutes. (Do not boil 
vigorously.) Cool the solution and add a saturated solution of 
barium nitrate until all the sulphate is precipitated. An excess 
AgNO; is then added (N/10 AgNOs:) and 2 cc. of indicator (ferric 
alum acidified with nitric acid). The excess AgNO; is then 
titrated back with N/10 KCNS and the end point determined bv 
the faint reddish color produced with the ferric alum, On the 
basis of a 5 cc. sample: 
cc. AgNO; X 1.62 equals grams NaCNS per liter. 


Nickel in the Solution: This may be determined by the addition 
of hydrogen peroxide and a few crystals of citric acid to uphold 
the iron. The solution is then made alkaline with ammonium 
hydroxide and alcoholic dimethyl glyoxime added. The precipi- 
tate of nickel dimethyl glyoxime, after warming in solution, can 
be filtered on a tarred gooch crucible and weighed. 

Grams nickel dimethyl glyoxime X 0.2031 equals grams Nickel. 

Soda Ash and Nickel Sulphate Analysis: The following methods 
used in determining the general purity of soda ash are for liquid 
purification solutions. 

Total Alkalinity, Sodium Oxide, (NaO): Weigh 3.1000 grams 
of the sample into a 5 or 6-inch porcelain dish. Add a few ccs. 
of warm water (distilled), and titrate with normal hydrochloric 
acid. Add the acid slowly from a burette, stirring with a glass 
rod, and breaking up any lumps of ash. Use methyl orange for 
indicator, and when the titration is nearly finished wash down 
the sides of the dish with water and finish the titration. Be sure 
that all the ash has been dissolved. The ces. of normal HCI re- 
quired titrated all the alkali present. 


ccs. normal HCI X 0.031 X 100 
equals per cent total Na.O or the 


3.1000 
number ccs. normal HCI required is the per cent of total Na.O. 


ccs. normal HCI X 2 


equals ccs. normal HCl that would be re- 
3.1000 


quired for the total Na,O in a 2.0 gm. sample. Let this be “A’”’ 
which is to be used in the calculation of NazCOQOs. 


Sodium Tetraborate, (Na:B,O;): Weigh 3.1000 gms. of sample 
into a small Erlenmeyer flask and add a slight excess of normal 
HCl. The amount will be known from the titration of total alka- 
linity. Do not use any methyl orange indicator, as it will interfere 
with the borax titration. Boil until all the CO. has been driven 
off. Cool, add phenolphthalein indicator and neutralize the excess 
acid with half-normal NaOH _ solution. Add either mannit, 
glycerine or inverted sugar solution and determine the borax in 
the usual way, titrating with half-normal NaOH solution free 
from CO,. Inverted sugar solution is made by adding 25 cc. HCl 
C. P. to 2 liters of saturated cane sugar solution and allawed to 
stand in a cool place for 24 hours. Neutralize with fairly strong 
NaOH and phenolphathalein indicator. 1 ce. half-normal NaOH 
equals 0.025025 grams Na2B,O;. 


ccs. half-normal NaOH X 0.025025 X 100 


equals per cent Na:B,O:. 
3.100 

One-half of the half-normal NaOH would be the ccs. of normal 

NaOH that would be required, and as it takes twice as much 

norma! NaOH for the titration of the borax after the addition of 

the mannit, or glycerine, or inverted sugar as it takes normal HCI 

ccs. normal NaOH 


for the borax in the titration for the total Na.O, 


equals ces. normal NaOH required for 3.100 gms. 2 


. 


ccs. normal HCl! for 3.100 gms. 
x 2 equals ces. normal HCI for 


3.100 


2 gms. Let ccs. normal HCl for 2 grams equal “B”, which is to 
be used in calculations of Na»CQs. 


Sodiittm Bicarbonate, (NaHCO): Weigh 2.00 grams of sample 
into a 400 cc. beaker and add from 5 to 10 cc. half-normal NaOH 
solution, free from COs. An excess of the NaOH should be used, 
but 5.0 cc. is usually enough. Do not use too large an excess. 
After adding the half-normal NaOH, dissolve the ash in about 
250 cc. water which has been boiled free of COs. If the half- 
normal NaOH has been added first, the water can be used warm 
and no CO will be lost from the NaHCO. When all is dissolved 
add 20 cc. of a neutral saturated solution of barium chloride. Add 
several drops of phenolphthalein solution and titrate with half- 
normal H.SO, or HCl until solution is white, stirring well all 
the time. The ccs. N/2 acid required titrates the excess NaOH 
used in excess of that necessary for the NaHCO. This taken from 
the amount added at first gives the ccs. necessary for NaHCO. 
The ccs. N/2 NaOH divided by two gives ccs. normal NaOH 


required. NaHCO; plus NaOH equals Na:CO; plus H.O. 1 ce. 
normal NaOH equals 0.084 gms. NaHCOs. 


ccs. normal NaOH X 0.084 X 100 


————— equals ccs. N. NaOH X 4.2 
2.00 


equals per cent NaHCO,. 
When NaHCO; is titrated with normal HCI and methyl orange 


there is required the same amount of HCl as there was required 
of normal NaOH. 


Calculation of Solium Carbonate, Na:CO; 


A=ccs. normal HCl for NasCO;, NaHCO, and Na.B,O:. 
B=ccs. normal HCl for NaB,O:. 
C=ccs. normal HCl! for NaHCO. 


A—(B plus C)=ccs. normal HCI for Na.CO; in 2.0 gram sample. 
1.0 cc. normal HCI=0.0530 grams NazCOs. 


A—(B plus C) X .053 X 100 
—_ per cent NaeCOs. 


2.000 


Moisture: Dry or calcine from 2.0 to 5.00 grams of the ash in 
a platinum dish or crucible at 250 degrees C. to constant weight. 


Loss in weight X 100 


= per cent Total Loss (water and CO:). 
weight sample 

The H.CO,; is formed by the decomposition of the NaHCOs, if 
present. The per cent of NaHCO; found X 0.3690 gives the per 
cent H.CO;, that is formed and given off on calcining or drying at 
that temperature. Per cent loss (total) — per cent H2CO; gives 
per cent moisture. 

Sodium Chloride (NaCl): Determine the NaCl in the usual way 
for NaCl in alkalies. Dissolve the weighed ash in dilute HNO, 
and titrate with standard AgNo; and KCNS solutions, with ferric 
nitrate as indicator. Ferric sulphate dissolved in dilute HNO does 
as well as ferric nitrate. 


Calculation of Analysis to Dry or Moisture Free Basis: By 
knowing the per cent water as moisture present the above analysis 
is calculated to a dry or moisture free basis. This would not be 
a calcined basis. 


Nickel Salts: These may be determined electrolytically accord- 
ing to Blum and Hogaboom on Electroplating (McGraw Hill 
Book Co.), or by dissolving in water, adding a small amount of 
citric acid, made alkaline with ammonium hydroxide and the 
nickel precipitated by adding dimethyl glyoxime and weighing 
the precipitate formed on a tarred gooch crucible. 

Grams nickel dimethyl glyoxime X 0.2031 = grams nickel. 


Sulphur Analysis 


Moisture in Sulphur: The moisture determination is made on a 
10-gram sample in a Water in Oil Determination Apparatus as 
adopted by A. S. T. M. (Serial D 95-21T) using Xylene of a mix- 
ture of the two as the refluxing medium. 

The test is continued until a constant reading is obtained. 

As an alternate method, dry 10 grams in the oven at 140 de- 
grees Fahrenheit for two hours or to constant weight. 

A sample of at least 200 grams of the wet sample is dried in 
the oven at 140 degrees F. to be used for analyses 
moisture). 


Total Sulphur 

For ease in calculation 0.1373 gms of dry material is used for 
analysis so that grams BaSO, X 100 = per cent sulphur. 

Weigh material into 150 cc. beaker, add 10 cc. bromide, potas- 
sium bromide mixture, cover with watch glass and after 15 min- 
utes add 15 cc. of strong nitric acid. Allow to stand 15 minutes 
at room temperature and then warm on the steam bath until 
reaction has apparently ceased. The beaker may then be lowered 
and the solution evaporated to dryness. 10 cc. of strong HCI are 
now added (after cooling) and the solution again evaporated to 
dryness to expel the HNO. 

Heat gently over flame for a few minutes, cool and add 5 cc. of 
concentrated HCl. Heat on the hot plate for about five minutes, 
add 50 cc. hot water and boil five minutes more. Cool, add a 
slight excess of ammonium hydroxide, boil and filter. After wash- 
ing thoroughly the precipitate on the filter paper, acidify the 
filtrate in a 400 cc. beaker with Hel and add 5 cc. excess. With 
a total volume of not less than 250 cc., bring to boiling and pre- 
cipitate with hot BaCl.. Allow to stand on warm bath until clear, 
filter, ignite and weigh as BaSQ.,. 

The bromine, potassium bromide solution is prepared as follows: 

320 grams of potassium bromide are dissolved in just sufhcient 
water to cause solution, and mixed with 200 cc. of bromine, the 
bromine being poured into the saturated bromide solution. After 
mixing well, the solution is diluted to 2000 ce. 

From method of Allen & Bishop, General Chemical Co., as 


except 


/ 
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given in Scott’s “Standard Methods of Chemical Analysis’, Vol. 
1, pp. 498-9). 
Combined Sulphur, (Na2S:0; NaHS, NaCNS) 

Weigh 5 grams of sulphur (dry) into a 250 cc. beaker, add 100 
cc. of hot water and digest for 30 minutes. Filter, wash and to 
filtrate add a slight excess of ammonium hydroxide, boil and filter 
off any precipitate that forms. Acidify the filtrate with HCL and 
add 5 cc. in excess. Add bromine water until oxidation is com- 
plete (color turns light yellow) then a few drops in excess, boil 
to expel excess bromine and precipitate with BaCl, solution and 
weigh as BaSQO, in the usual manner. Calculate as per cent Sul- 
phur. 

Free Sulphur 

Per cent total free sulphur minus per cent combined sulphur 

per cent free (elemental) sulphur. 
Ash 

Weigh 5 grams of the dry sulphur into a silica crucible or porce- 
lain capsule and ignite either in a muffle furnace or over a gas 
flame to constant weight. 


Wt. residue X< 100 
= per cent ash 


Wt. sample 


Alternate methods are the alkaline sodium peroxide fusion in 
a nickel crucible, or by extraction with carbon bisulphide and 
aniline oil with a previous extraction in ether to remove the tarry 
matters. The first method is given in Scott's Chemical Analysis 
and the second method in a pamphlet issued by the California 
Dept. of Agriculture, Chemical Division. 

SULPHUR BALANCE* 

The following data were obtained on the disposition of the sul- 
phur throughout an oil gas plant for a period of six months. It 
is intended to show the decrease or drop on H.S content of the 
gas from the generators through the plant to its final disposal as 
an insecticide or lime sulphur solution. 


The following data were used in the computations: 


Average sulphur content of the oil 1.177 per cent. 
Gravity deg. Baume 17.8, which gives 7.8878 Ibs. per gal. 
Gas made in cu. ft. 4,943,340,000. 
Make oil used in gallons 32,608,729. 
Make oil used in Ibs. 257,211,133. 
Average CS, contained in the gas 17.1 grains per hundred cu. ft. 
We will assume no loss of CS. throughout the system and will 
deduct an equivalent amount of sulphur from that in the oil and 
consider the rest as being converted to H.S. This is, no doubt, 
allowable as the solubility of H2S is several thousand times greater 
than that of CS». 
H.Sin “Sum” Drop “Successive” Drop 
gr. of H.Sin% HS in % of Pre- 
100 Based on 437 ceding Inlet 
cu. ft. Gr. Inlet H.S Content 
H.S content of the gas in 
the generator. This is 
calculated from the sul- 
phur in the oil, assuming 
no loss except that to CS. 437 
H.S in the gas entering the 
wash boxes. The drop 
in H.S up to this point is 
assumed to be that lost 
with the washbox water, 
loss as a vapor and up 
the stack of the genera- 
tor as the machine is 
opened up io 
H.S in the gas leaving the 
washbox. The sulphur 
dropped here was car- 
ried away with the lamp- 
black. This is calculated 
for the average sulphur 
content of the lampblack 
which was found to be 
over 0.6 per cent during 
the boiler economy runs 
H.S in the gas leaving the 
primary scrubbers 
H.S in the gas leaving the 
secondary scrubbers 
H.S in the gas leaving the 
liquid purification system 
H.S in the gas leaving the 
oxide purification system 


*K.N. Cundall, Pacific Gas & Electric Co. 
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The sulphur balance expressed in lbs. of H.S per day at the 
various points in the system would become as follows: 


H.S of the gas in the generator............................... 
in the gas entering the washboxes.................. 
in the gas leaving the washboxes....... tint 
} in gas leaving the primary scrubbers ............. 
in gas leaving the secondary scrubbers.......... 
in gas leaving the liquid purification system 
} in the gas leaving the oxide purification system...... 


Of the 7661 Ibs. of H2S removed by the liquid purifiers only 
5690 Ibs. are at the present time removed from the system by the 
Kelly Filter. The sulphur lost here can be considered converted 
principally to the secondary salts Na2S.0; and NaCNS, in addition 
to mechanical loss. This represents 25.2 per cent drop over the 
test period. This no doubt is high, but could be lowered as the 
mechanical loss is higher than would be found in a new system. 

This remaining amount of 5690 Ibs. of HS per day, or 5340 
lbs. of sulphide, is digested and shipped to be made into lime sul- 
phur solution. The sulphur recovery efficient of the digestors is 
probably at present between 75 and 85 per cent although this could 
be raised to over 90 per cent. The principal loss of sulphur is in the 
wash water that the machine has discharged. ‘The very fine par- 
ticles of sulphur are carried out with the water draining from the 
sulphur. Additional loss is had by the sulphur being blown away 
and also, that lost by the amount that sifts in the flooring of the 
storage bins. The tunnel dried sulphur showed a higher sulphur 
recovery, as the mechanical losses were very low. 


CARBON BALANCE* 


The following carbon balance is to account for the carbon in 
the gas oil and its disposition in the oil gas process. The per 
cent carbon in the different oil fractions were determined experi- 
mentally and are accurate enough for plant tests. 


Average Gas Analysis 


Per Cent 

CO, xX 0.0317 X 1000 = Ibs. carbon 
CyHe XxX 0.1908 XK 1000 = Ibs. carbon 
C,H» X 0.0635 X 1000 = Ibs. carbon 
Q, 

CO x x 

H. 

CH, xX 

N; 


0.0318 1000 = lbs. carbon 


0.0324 X 1000 = lbs. carbon 


100.0% lbs. carbon per “M” 


Average of Oil Fractionations 


At 


Temp. 


150° C. 
200° C. 
ge ee 
300° C. 
350° C. 


Coke 


Loss 


volume 
volume 
volume 
volume 
volume 
volume 
volume 


x 
x 
x 
x 
x 
x 
x 


carbon by 
by 
by 
by 
carbon by 
by 


carbon 
carbon 
carbon 


carbon 


weight 
weight 
weight 
weight 
weight 
weight 


carbon by weight 


100.0% carbon by weight in oil 


Gal. oil X % wt. carbon in oil X 8.33 X sp. grav. oil = Ibs. 
carbon in oil. 

Cu. ft. gas X Ibs. carbon per M in gas = lbs. carbon in gas. 

Lbs. lampblack and tar X 0.9259 = Ibs. carbon in lampblack 
and tar. 

Carbon in Oil, lbs. 

Carbon in Tar, Lampblack and Gas, lbs. 

Difference — Carbon Balance (1.) 


Difference (1.) 


= % Carbon in Balance. 
Carbon in oil 


Make oil, total 
= gallons of make oil per 


Gas made 


Lbs. lampblack and tar 
= Lbs. lampblack and tar per M. 


Gas made 


Lampblack contains 92.59% carbon by weight. 

Lampblack per M X 0.9259 = Ibs. ef carbon per M in lampblack. 

Make oil X sp. grav. oil X % wt. carbon in oil X 8.33 = Ibs. 
of carbon in make oil per M. 

Carbon in make oil per M (carbon in gas + carbon in lamp- 


black and tar) = carbon per M in Carbon Balance. 


*K. N. Cundall, Pacific Gas & Electric Co. 
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The lampblack and tar may be obtained by accounting for the 
carloads of lampblack taken from the lampblack separators and 
multiply the count by the weight of lampblack in one carload. 

To get consistent results the data should be the totals and aver- 
ages taken over a considerable length of time, as a month. 

The carbon in the Balance is that left in the generator, blown 
out the stack and used up during the air blast in heating the 
machine. 


Design of Scrubbing Systems 
By ‘Tep RosEBAUGH 
Pacific Gas and Electric Company* 


ii1E subjects of condensing, scrubbing and purification of 
manufactured gas have been before the Technical Section 
of the Association for many years. Various units of con- 
densing and scrubbing systems have been studied separately and 
the results of both practical operation and experimental work ably 
recorded in the Proceedings’; however, a scrubbing system has 
rarely been considered as a whole, to function for any one purpose. 
The writer has endeavored to confine his study to the matters of 
gas velocities, water rates and scrubbing efficiencies, particularly 
with respect to the condensing phase, or the removal of heat, 
touching only on construction details to an extent necessary for the 
proper emphasis of the importance of correct waier distribution 
in grid-packed scrubbers and the correct proportions of the scrub- 
ber shell to realize economical condensing and scrubbing in a 
complete system of washbox, primary and secondary. 
Use of Water 

The universal cooling medium for the condensing and scrubbing 
of gas is water; salt or fresh, polluted with suspended matter 
(lampblack, tar, etce.), or clear. The efhciency with which it is 
used determines to a large extent the cost of operating a scrubbing 
system. Generally speaking, the more efhcient the use of water in 
the system, the more satisfactory the operation of each of the 
scrubbing units will be, giving fewer or no stoppages and still 
maintaining a high percentage if not a complete removal of im- 
purities (tar, lampblack, etc.). 

The source of water supply will, of course, determine the cost, 
and this factor will govern the use of water in the plant, particu- 
larly the quantity used on the scrubbers. Where plants are lo- 
cated adjacent to the bays and rivers this cost will likely be much 
less than when purchased from city water systems; however, in 
any event water will constitute an expense of sufhcient importance 
to most operators to warrant a careful study and plan of economy 
in its use. 


THE WASHBOX 


The Sub-Committee on Generator Design in 1922-1923, coverea 
the subject of washbox design quite thoroughly. In their report, 
they state that “... The amount of water used per thousand cubic 
feet of gas passed per minute at the maximum rate of generation 
varies from 30 gallons to 176 gallons. There seem to be two 
groups in this regard, one group using from 30 to 50 gallons per 
minute and the other from 100 to 176 gallons. One group con- 
tending that the function of the water is merely that of cooling 
and condensing, the other group, that in addition the extra volume 
must be used to carry the lampblack from the box, the high velocity 
not permitting the carbon to settle to the bottom. Under average 
generating conditions 50 or 60 gallons per minute per thousand 
cubic feet of gas passed would be sufhcient water to reduce the 
temperature of gas from 1500°F. to 150°F. 

The terms “scrubbing” and “condensing” as used in the oil gas 
industry are somewhat confusing. ‘‘Scrubbing” in this work will 
be construed to mean the operation of “condensing” (removing 
heat) and purifying gas (removal of suspended matter) in a grid- 
packed scrubber, using water in counter-current flow with the gas 
stream. 

In the washbox, gas at 1500 F. or higher is cooled to a tem- 
perature of 150 F. to 200 F., varying with the practice of different 
operators. In this initial cooling operation approximately 5840 
cu. ft. of gas (on a basis of one M.c.f. at 60°F. and 30° Barom- 
eter) water vapor and tar vapors are reduced in volume to 1325 
to 1435 cubic feet, depending upon the outlet temperature. From 
12 to 15 pounds of lampblack are removed and a portion of the 
five or six pounds of tar vapors generally present. In the Im- 
proved Jones machine, approximately 25 pounds of water vapor 
leave the generator offtake per M., this amount representing the 
excess steam supplied during the make period. However, this 
figure varies widely for different types of generators. 

The sensible heat content of oil gas per M.c.f. (at 60°F. and 30° 
Barometer) leaving the offtake depends upon the type of machine 
and its operation. ‘Table 1 compares the sensible heat content per 
M.c.f. for different types of generators; also the amounts of various 
materials leaving the offtake. 


*For references see | age 128. 
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_ TABLE 1 
SIXTH ENGINEERING REPORT OF JOINT COMMITTEE 
ON EFFICIENCY AND ECONOMY OF GAS — | 
Gas Leaving Generator at an Average lIemp. 
of 1600 F. 
Total Sensible Heat Above 60 F. 


Substance 


Leaving Improved Jones Single Shot Single Shot 
Generator San Jose Santa Barbara Santa Barbara 

570 570 $35 

We. B.t.u. Wet. B.t.u. Wt. B.t.u. 

Mti. Gas Mtl. Gas Mtl. Gas 
Gas 39.8 46,200 27.9 47,500 26.9 62,000 
Lampblack 12.2 3,740 21.2 6,940 22.8 8,160 
Tar (and) . 6.2 4 2.0 ° 3.3 . 
W ater Vapor 25.2 32,000 18.1 23.000 9.95 15.000 
Total per M.c.f.....83.4 81,940 69.2 77,440 62.95 86,060 


* The latent heat of tar vapors was not known, these vapors 
being considered the same as water vapor. 

For the Improved Jones machine, the total sensible heat above 
60 F. per M.c.f. leaving the generator is nearly 82,000 B.t.u. As- 
sume cooling to 150 F. at which temperature sixteen pounds of 
water vapor (see Table No. 2) are required per M.c.f. for sat- 
uration. The sensible heat at 150 F. is approximately 20,000 B.t.u. 
per M.c.f., therefore, 62,000 B.t.u. are removed in the washbox. 
The theory often advanced that gas is cooled from the high inlet 
temperature to 150 F. with a comparatively small amount of wa- 
ter, through its evaporation, making the latent heat available, is 
untrue. Although evaporation takes place, and very rapidly at 
first, the condensation of a// the evaporated water and nine pounds 
additional will eventually occur before the gas leaves the washbox 
at 150 F. saturated. 

Since the condensing of one pound of water vapor under atmos- 
pheric pressure and at 212 F. requires the removal of some 970 
B.t.u., condensing of water vapor in the washbox should be 
avoided. ‘The apparent economical temperature to which gas 
should be cooled depends upon the total sensible heat per M.c-f. 
leaving the generator, which will determine the maximum satura- 
tion temperature in the box. If the excess steam per M. ts 25.2 
pounds (as shown in Table No. 1), which is about an average 
figure for the Improved Jones machine under ethcient operation, 


then an inspection of Table No. 2 would indicate a figure slightly 
less than 170 F. for the saturation temperature. This represents 


the maximum temperature at which the gas could be saturated, 


since there are $1,940 B.t.u. present per M. at the washbox inlet, 
49,940 of which represent the sensible heat of gas and lampblack 
above 60 F., the remaining 8$1,940—49,940—32,000 B.t.u., which is 
equal to the sensible heat of water and tar vapors above 60 F. 
To cool below the saturation temperature in the washbox, 168 F., 
to be exact in this case, would necessitate the removal of the 


latent heat of evaporation, the total of which is 32,000 B.t.u. 


32.000 
— = 33 pounds of water and tar vapors or the amount re- 
970 
quired for saturation at 170 F.. This is assuming that the major 


portion of the tar has condensed and is carried in the gas stream 
as a “fog,” the remainder in the vapor state having the same 
latent heat as water vapor. 

rABLE NO. 2 


Pounds of Water Required for Saturation per M.c.f. (measured 
at 60 F. and 30 Bar.) of Oil Gas at Various Temperatures 


Temperature F. Water, Pounds 
60 0.83 
70 1.18 
80 1.66 
90) 2? 33 

100 3 74 
110 4.51 
120 6.1 

130 8.20 
140 11.60 
150 16.00 
160 22.55 
170 33.10 
180 49.2 

190 8? 90 
200 169.90 


Figure 1 shows the relation of sensible heat content to tempera- 
ture of gas in the condensing system from generator oftftake tem- 
perature to 60° F. With an unsaturated gas, as is the case at 
the generator offtake, the curve of heat content will essentially be 
a straight line, since the specific heat of dry gas remains fairls 
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constant, and likewise the specific heat of the vapors does not change 
enough to be considered in this calculation. As soon as the gas 
becomes saturated, however, the heat content drops very rapidly 
with the temperature. To cool from 170° to 160° F. requires the 
removal of 12,320 B.t.u. compared to 293 B.t.u., the heat removal 
required in cooling from 180° F to 170° F. In other words 
12,320 

- = 42 times as much water would be required, with the same 

293 
temperature rise, for the cooling of the same amount of gas from 
170° to 160° F. as for cooling from 180 to 170° F. 

Although Figure 1 is drawn up for an Improved Jones machine, 
the principle of this chart applies to any type of generator. The 
first step is to determine the total sensible heat per M.c.f. at the 
generator offtake above 60° F. The rate of cooling will follow a 
straight line, for all practical purposes, and may be drawn parallel 
to the lines shown. The point at which this line intersects the 
saturation curve will determine the maximum temperature at which 
the gas will be saturated, or the economical: outlet temperature for 
the box, requiring the minimum amount of water per M. 


Condensing to 170° F., at which temperature 33.1 pounds of 
water vapor are required for saturation, would permit of 
33.1 — 25.2 = 7.9 pounds of water being evaporated in the washbox 
and carried along with the gas to the scrubber, a condition to be 
desired since it improves the overall heat exchange efficiency, the 
7.9 pounds of water evaporated removing in the process approxi- 
mately 7.9 X 970 = 7,660 B.t.u. which will reduce the total amount 
of water required. The maximum amount of water that can be 
evaporated per M. and retained above the initial 25.2 pounds 
already present, will be the condition requiring the minimum 
amount of cooling water. As soon as cooling below the saturation 
point starts, the extraction of latent heat becomes necessary, requir- 
ing a comparatively large amount of water; a condition to be 
avoided in the washbox, an apparatus that is none too efficient 
as a heat-exchanger. 

Many washboxes are operated under the above condition; work- 
ing toward a minimum water rate. The objection comes in that 
the design of some boxes will not permit of low rates and cooling 
must proceed below the saturation temperature, 150° F. and lower, 
in order to properly remove the lampblack. This was the conclu- 
sion of the Washbox Committee previously referred to. Whether 
or not a minimum rate will be allowable, giving a higher heat- 
exchange efhciency, wil! depend entirely upon the depth of seal 
used and the size and shape of the washbox. 

Some of the data of the Washbox Committee Report have been 
rearranged in Table No. 3, showing the actual figures for the 
variation in water rates employed at different plants. These data 
are presented again for the purpose of emphasizing the more or 
less radical procedure that must be followed in the determination 
of washbox water rates. 


TABLE NO. 3 

REPORT OF SUB-COMMITTEE ON GAS GENERATOR 
DESIGN—1923 
(The Washbox) 


Maximum 
Outlet Gallons 
Max. Gas Temp. Water per 
G.P.M. se M.c.f. 
70 142 51.8 
60 140 96.8 
300 175 174.0 
500 175 33.5 
30 104 150.0 
160 90 53.3 
40) 100 30.7 
90 140 38.8 
108 140 36.0 
240 140 32.0 
180 140 41.0 
720 146 115.0 
100 160 50.0 
150 180 166.7 
150 180 166.7 
200 160 133.3 


Total 
Water 


Maximum Gas 
Rate Through 
W ashbox M.c.f. 


per Minute 


The variation in the amount of water used per M.c.f. during 
the maximum minute of make at different plants indicates that in 
some cases there is a large excess representing a very wasteful 
practice, while in others there is not enough water to properly 
cool the gas and as a consequence gas at high temperatures, carry- 
ing considerable quantities of lampblack, will pass on to the 
primary scrubber where the deposition of excessive amounts of 
lampblack and tar is likely to occur. This condition will undoubt- 
edly account for a great many stoppages, especially in the first few 
layers of trays with which the gas comes in contact. Tar stop- 
pages are promoted by the presence of carbon particles which act 
as nuclei for the condensing tar vapors, and have the effect of 
solidifying the condensed tar. Where correct water rates are main- 
tained on the washbox, there is little danger of excessive amounts 
of lampblack being carried over during the maximum minute. 
From another standpoint, it is desirable to keep the primary free 
from lampblack where tar is recovered as a by-product. 

The experience of previous committees and answers to a ques- 
tionnaire clearly show that it is very difhcult to obtain accurate 
data on the operation of the washbox, because of the high tem- 
peratures involved, and the methods by which the water is ad- 
mitted and withdrawn from the box. The data of Table No. 4 
are a result of the questionnaire sent out this year, and, although 
some of the figures appear rather doubtful, they may be taken to 
be reasonably accurate in the majority of cases. These data are 
presented for the purpose of showing that there has been con- 
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siderable change in the practice of today over that of five years 
ago. Present rates per M.c.f. vary from 40 to 131 gallons, com- 
pared to a range of 30 to 174 gallons five years ago. 
__TABLE NO. 4 


WATER RATES ON WASHBOX 
From 1928 Questionnaire 


Gallons Water 
Per M.c.f. 
During Maximum 


—— 


Maximum Gas 
Temperature Water Temperatures “F 
Plant Leaving Wash- 


Box— F Inlet Outlet Rise Minute of Make 
yas ee 135 85 105 20 125 
ee 154 65 178 113 60 
Oe i, 200 110 200 90 51 
Sie eee 185 70 180 110 40 
ta 175 75 170 95 80 
ae 176 69 176 107 50 
115 79 140 61 116 
pe 180 58 115 57 92 
ee z 130 62 130 68 131 
| tS Soe ee 150 59 128 69 74 


In plants where recirculating systems are not in use, eg., running 
scrubber water to washbox and thence to lampblack separators, or 
recirculating water from separators to washbox, etc., the tempera- 
ture of water supplied to the washbox is in the neighborhood of 
60° F. Assuming it to be possible to bring the outlet water tem- 
perature up to 205° F., the water required per M. on an Improved 
Jones Generator where 42,000 B.t.u. must be extracted in the wash- 
box to reach the saturation temperature of 170° F., would be 
42,000 
= 34.8 gallons. 


(205-60) X 8.33 


There is, however, a certain maximum temperature rise in 
washbox water that can be realized for any given design and it 
should be the duty of every operator to determine what this rise Is. 
Since washbox design is not standardized, this procedure seems to 
be the only practical way of arriving at a figure that should be 
maintained in every-day operation. After determining the maxi- 
mum washbox saturation temperature, or the temperature to 
which it is desirable to carry the cooling, the water rate should be 
adjusted so that any reduction will cause the outlet gas tempera- 
ture to rise. For any ordinary heat-transfer apparatus this state- 
ment would be ridiculous; however, in a washbox where the gas 
has a small amount of contact with the cooling medium, merely 
bubbling through the water and out at a comparatively high 
velocity, the high heat transfer rate is realized only through a 
large temperature difference. The flow of water through the box 
is preferably in the same direction as the gas to prevent settling 
of lampblack, or, in other words, a case of parallel flow. The 
fact that the flow is parallel or counter-current has little: effect on 
the mean temperature difference since the inlet gas temperature is 
around 1600 F. and the water temperatures 200° F. or lower. 
For this reason, it is possible to establish a minimum water rate 
for the maximum temperature rise and still maintain the outlet 
gas temperature at that desired ‘Take plants E and F in Table 
No. 4, E having an outlet temperature of 175° F. and F, 176° F. 
These temperatures are probably well above the saturation tem- 
perature and, therefore, excessive water rates are not required for 
the removal of latent heat through condensing of water vapor. The 
water temperature rises in E, 95° F., and in F, 107° F., a differ- 
ence in rise of only 12°, whereas the respective water rates are 
80 and 50 gallons per M.c.f. Other similar examples may be taken 
form this same table. 

A further inspection of Table No. 4 indicates that in some cases 
water actually leaves the box at a higher temperature than does the 
gas. This is likely caused by sprays in the top of the box, bring- 
ing the gas in contact with the colder water before reaching the 
gas outlet. Due to the turbulent action in the washbox and the 
high temperature of the inlet gas, it is not difhcult to conceive 
that the outlet water temperature might be higher than the outlet 
gas during the maximum minutes of make. 

The final consideration in arriving at the proper water rate is: 
Will this quantity of water give a sufhcient water velocity through 
the box to prevent an excessive precipitation or settling of lamp- 
black therein? Unfortunately this practical phase of washbox 
operation makes considerations of heat-transfer efhciency and water 
economy worthless in many cases. Generally speaking, the water 
rate required to mainta'n a clean washbox will far exceed that 
required for cooling. ‘The immediate remedy for this condition 
would be a smaller box; however, we will not consider design 
here, this phase having been covered by the Committee in 1923”. 

For the efhcient use of water in the plant, some sort of recircu- 
lating system must be resorted to. ‘This will cause the return of 
used water to the washbox over and over again, feeding the fresh 
water to the final scrubber at the lowest temperature and return- 
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ing in counter-current flow to the washbox. Naturally this plan 

will increase the temperature of the washbox water. In various 

plants employing recirculating systems this temperature runs from 

100° to 120° F. The outlet water temperature from the washbox 

during the maximum minute of make is around 200° F., giving an 

average rise of 90° F. The water required per M. to cool to 
42.000 


170° F. is 56 gallons. This is approximately 60 per 


90 X 8.33 


cent more water than when using 60° F. for the inlet temperature 
with a 145 F. temperature rise, an operating condition not realized 
in any of the plants of Table No. 4 and, of course, assumed here 
merely for the purpose of illustration. It is highly probable that 
as much 60 water will be required as 110 water to cool the gas 
from generator offtake temperature to 170° F. on account of the 
limited temperature rise. 

Figure 2 illustrates a recirculating system developed and in use 
by a large company for handling washbox water. The water is 
admitted at the top of the box between the dip pipe and the gas 
outlet, flowing in opposition to the direction of gas flow and out 
the seal to a carbon-water pit. From this pit, the mixture of 
carbon and water is pumped through a series of sprays to a so- 
called carbon pit where the separation of carbon from water ap- 
parently takes place. The remaining mixture is pumped over a 
cooling tower and then pumped to the washbox 
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Fig. 2 


This system is expensive to install and operate since it requires 
a large amount of equipment, including three pumps. Cooling is 
accomplished with the use of both sprays and a cooling tower. 
There are two serious disadvantages to this system from an oper- 
ating standpoint. The use of sprays and pumps in delivering the 
carbon-water mixture to the carbon pit not only agitate but cool 
the mixture before the separation of carbon from the water takes 
place. Agitation is the opposite of separation as far as carbon- 
water mixtures are concerned and should, of course, be avoided. 
A high temperature is desirable since this lowers the viscosity of 
water and increases the rate of separation by lowering the resist- 
ance to movement of the carbon particles. Also, less gas is en- 
trained in the mixture at the higher temperatures. 

In some localities, the use of cooling towers in the plant is a 
serious objection. The hydrogen su!phide absorbed by the water 
in the scrubbing system may be liberated in the cooling tower 
through aeration. In one instance, wind carried traces of hydro- 
gen sulphide to adjoining properties and discolored lead paints on 
dwellings, turning them black. The company was out the ex- 
pense of repainting these properties with a paint that would not 
discolor, however, this action has not removed the menace ot 
escaping hydrogen sulphide and it may be necessary to discontinue 
the use of the tower. Moisture in the form of a fine mist Is 
likely to be carried by wind some considerable distance causing 
undue corrosion on metal construction, buildings and roofs. 

If the overflow from the washbox seal is directed immediately 
to the lampblack separators with a minimum of agitation and 
cooling, the separation will be far more efhcient than in the sys- 
tem iust outlined. The drop in temperature in the lampblack 
separators is very slight, even with a high inlet temperature. It 
will probably not exceed 5° F., and in one case of a separator 25 
ft. wide by 96 ft. long by 8 ft. deep, there was less than a degree 
drop in tempeature from the inlet of 158° F This is a desirable 
feature as the cooling should follow separation. The reason there 
is little or no temperature drop in the separator is that the blanket 
of light lampblack floating on top of the water is a very good heat 
insulator. 

The effluent from well-designed separators is practically clear 
or at any rate sufficiently clear for washbox use. It may be cooled 
in a shallow pond before pumping to the washbox. This may be 
accomplished with or without the use of sprays. If the locality 1s 
such that spraying would prove a menace like the use of cooling 
towers then a pond employing baffles or riffes to repeatedly bring 
the water current to the surface should prove satisfactory. Where 
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sprays are used, however, the area of the pond may be greatly 
reduced. ‘The necessary information for the design of cooling 
ponds is given in most engineering handbooks. 

THE SCRUBBER 

In nearly all scrubbing systems the gas is eventually cooled to 
approximately the temperature of the cooling water available 
which is generally 60° F. This is done in from one to as high as 
six or seven scrubbers. The cooling after the gas leaves the wash- 
box will be considered to take place entirely in a single scrubber, 
which if properly designed, will readily handle the gas at the ordi- 
nary washbox offtake temperatures of 150° to 180° F. 

The design of a grid-packed scrubber is primarily a heat-transfer 
problem. Knowing the amount of cooling desired in a given unit, 
or the heat removal necessary in a given time, the determination 
of the minimum tray heighth required for a given tray construc- 
tion, and the necessary water rate, can be accomplished with the 
following data which are gathered from experimental work as 
well as from actual operating conditions. 

For a detailed explanation of the following information, refer 
to the Author’s paper on “Heat Transfer in Grid Packed Scrub- 
bers Used for Cooling Oil Gas Saturated with Water Vapor,” 
page 322, Vol. 18, Pacific Coast Gas Association Proceedings. 
Trays 

Trays are generally made of soft wood, the dimensions running 
from % inch by 4 inches to 1 inch by 6 inches, dressed lumber. 
The use of rough lumber is to be avoided since uneven surfaces 
tend to promote tar stoppages. ‘Trays are spaced from ™% inch 
apart, up. Closer than ™% inch spacing tends to cause coalescence 
of the water film on adjacent surfaces and thence “flooding.” ‘The 
conventional tray construction is for each tray to be placed at right 
angles to the one preceding it, making a grid, with each tray 
aligned so that the boards of same come directly over the center 
of the channel of the second lower tray. ‘This alignment is known 
as “staggering.” 

Formula for Computing Tray Areas and Other Data 

x = Spacing in inches. 

t = Thickness of board, inches. 

w = Width of board, inches. 


Number of cross boards per foot = 
ee 
Total lineal feet of vertical surface edge’ per square foot of 
24 
tower cross section: = feet. 
xT? 
(Omitting top edge of boards) 
S = Net exposed surface per cubic foot of tray volume, deduct- 
ing for intersections. 


— 


” 


24| (w +t) t° 
w| (x +t) (x +t)*| Sq Ft. 
ns WEES | 8. EES 
DATA ON VARIOUS TRAYS FOR SCRUBBERS AND 
ae Kt. ABSORBERS Gs ie: 
Conventional Tray Arrangement, Criss-Cross and Staggered. 
Areas include sides and bottom edges of boards only, 
deducting for intersections. 
_ALL DRESSED LUMBER 
Per Cent 
“Free” Space 
of Cross- 


Spacing Section! 
Inches Area 


— - 


. = 


Sq. Ft. of 
Surface 
Per Cu. Ft. 
of Tray 
Volume 


Lineal Feet 
of Vertical 
Surface Edge 
Per Sq. Ft. of 
Tower X-Sec. 


14-inch by 334-inch Boards* 
24.00 25.60 
19.20 20.75 
16.00 17.40 
12.00 13.23 
9.60 10.62 
14-inch by 534-inch Boards* 
50% 24.00 25.02 
60 19.20 20.20 
6674 16.00 17.00 
75 12.00 12.82 
80 9.60 10.30 
134¢-inch by 534-inch Boards 
38% 18.30 19.30 
%4e inch 050.812 50 14.80 15.85 
.00 55.1 13.23 14.30 
50 64.8 10.40 13.80 
2.00 71.1 8.54 9.40 


— 


*334-inch width gives 3.2 changes of direction in flow per verti- 
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cal foot compared to 2.8 changes for 534-inch boards; therefore, 
the two widths are not comparable on an area basis so far as 
capacity is concerned. The advantage gained in the increased 
number of changes in direction through lower critical velocity is 
quite important for any given gas rate as this increases the overall 
co-eficient of heat transfer. 


Heat Content 


The total heat content per M.c.f. (at 60° F. and 30 inches bar.) 
above 60° F. at the washbox outlet or the scrubber inlet tempera- 
ture may be determined from the saturation curve of Figure 2 or 
from the data of Table No. 1. The saturation curve of Figure 1 
gives the total heat content of water-saturated oil gas, or water 
gas, above 60° F. in B.t.u. per M.c.f. The maximum saturation 
temperature and the economical temperature to which cooling 
should be carried in the washbox has been shown to be about 
170° F. for the Improved Jones Generator. For scrubber design, 
a figure of 180° F. saturated gas, should be taken for the inlet 
temperature as a measure of safety. 


Heat Transfer 
Q — Um A Mtd 
Q=rate of heat flow from gas to water in B.t.u. per hour. Q is 
determined from Figure 1. 


A=total square feet of condensing surface in the scrubber. In- 
cludes only the sides and bottom exposed edges of tray, deduct- 
ing for intersections. 


Mtd=mean temperature difference determined by the method of 
Messrs. Haug and Mason (U.G.I.Co.) as outlined by them in 
the American Gas Association Committee report on condensing 
and scrubbing for 1925. ‘Their method takes into considera- 
tion the fact that equal changes in temperature of saturated 
gas do not represent equal amounts of heat loss during con- 
densation. As a consequence, the logarithmic mean tempera- 
ture difference commonly used in this type of work is incorrect. 


Um=mean overall coefhcient of heat transfer from gas to water, 
from inlet gas temperature to 60° F. expressed as B.t.u. per 
hour per square foot of tray surface per degree Fahrenheit 
mean temperature difference between gas and water. 


Heat Transfer Coefficients, Um 


Heat transfer coefficients may be found from Figures 3 and 4. 
Figure 3 covers the lower range of velocities found in present 
installations. Figure 4 is for determining the coefficients at the 
higher velocities. 


Gas Rate 


Gas rates should be expressed in terms of the critical velocity 
for the particular tray spacing used. The critical velocity is, for 
the purpose of scrubber design, interpreted to mean the velocity at 
which the flow changes from stream-line to turbulence. Figure 5 
shows the theoretical critical velocity for oil gas (and air for 
comparison) for tray spacing from ™ inch to 8 inches. 

For efhcient operation, the gas rate should be at least 1.5 critical 
velocities; however, it is not always possible to maintain the rate 
this high. In the case of a primary scrubber to each generator, 
allowance must be made for the maximum and minimum minutes 
of make. The rates at different minutes of the make for various 
machines and cycles may vary considerably. The rates in Table 
No. 6 are for an 18-foot 0 inches Improved Jones Generator. 


Ratio of Minute 
to Minimum Minute 


TABLE NO. 6 


Minute of Cubic 
Make Feet 


3,850 
6,150 
7,700 
9,200 
9,200 
7,700 
6,150 
4,600 
3,150 
2,300 


| 
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oe 


60,000 


On this machine, there is a ratio of 4 to 1 for the maximum and 
minimum minutes. An inspection of Figure 3 will show the im- 
portance of keeping the gas rate at or above 0.5 C.V. (C.V.= 
Critical Velocity). Taking 0.5 C.V. for the minimum minute of 
make, the maximum minute will be 4 X 0.5—2 C.V. These are 
the minimum rates that should be employed to insure efficient heat 
transfer. 
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Calculation of Cooling Surface Required ing is 160 ft. per minute (Figure 5 For 0.5 C.V., the minimum 
_ ; 0 ° ; rate, the actual cubic feet of gas flowing per square foot of towe! 
Io cool saturated oil gas from 180 F. to 60 F. requires the . {per 7 J hei « 

° . , cross-section per minute U.5U0 (per cent free space 160 X 0.5 

removal of 58,500 B.t.u. per M.c.f. (at 60 F. and 30-inch Bar.) - “alien as oa. . , 

40. The maximum minute will have 0.50 160 X 2= 160 cu. ft. 

(Fig 1) using a standard tray construction that has found ready —e etn ~ oi" alanine Rae ss 

12) Assuming a 95 per cent water efhciency for the maximum minute; 
adaption on this Coast, erick 34g-inch by 534-inch spaced : ty. gear No . .. an euwogh 

12) 7? : that is, the rise in water temperature from 60 F. ts 95 per cent of 

134g-inch (see Table No. 5), there is 50 per cent “free” space for . . " mere 

th bl ‘ pee fie TORE i “SR Sine A TT I ed ENR the lowering in gas temperature, eg., from 180 to 60 or 120 

scrubber cross-section e critic rel r ff %46-1Nch spac- - . a ~ hair | 
, 16 then 0.95 X 120 = 114 F., 114+ 60 =—174 F. for the outlet wate: 
temperature during the maximum minute. This is cooling the gas 
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| SCRUBBERS; GAS RATE AT 7.5 CRITICAL VELOCITIES. down to the temperature of the cooling water, 60 F.. : 
(GAS COOLED TO 60°F) [he mean temperature difference should be determined by the 
methed of Messrs. Haug and Mason of the U. G. I. Contracting 
EQUATION FOR DETERMINING COEFFICIENT FOR ANY GAS VELOCITY, V. 8 ' . ete? ; 
Um = Uny 15 6.16 + 10.61 KK — £5) Company as outlined in the American Gas Association Proceed- 
: ‘ ad Oovos¢ | : > ad > : ¢ , 2 > A . ? "¢) i- 
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The cooling surface per cu. ft. of tray volume, taken from Table 
5, is 15.85 sq. ft. Um, the mean overall coefhcient of heat transfer 


is, from Figure 4 
Um = 30 + 27 (2-1.5) = 30 + 13.5 = 43.5 
From the equation: 


Q = UnA Mtd., 
Q 
Um Mtd. 


160 X 58,500 X 60 


1000 < 43.5 & 34.25 


Area required per sq. ft. of scrubber cross section 


373 
—— = 23.5 vertical feet of trays 
15.85 

Water Rate 


The maximum amount of heat removed per minute per square 


foot of tower cross section is: 


160 * 58,500 
9.360 B.t.u. 


1000 
The water required (neglecting radiation and the sensible heat 
of the liquid carried away in the condensate), with a rise in tem- 
perature from 60 to 174 F., 
9360 


9.85 gallons per minute per sq. ft. of scrubber 
(174 — 60 X 8.33) cross section. 

From Table 5 the lineal ft. of vertical surface edge per sq. ft. 
of cross section 14.80 

9.85 

0.665 G.P.M. per lineal foot of vertical surface edge. 

14.80 
This water rate is about the maximum for 13/16 inch tray spac- 
ing. Experimental work’ has shown that coalesence of the water 
films on adjacent surfaces is likely to occur at rates in excess of 
0.7 G.P.M. per lineal foot of vertical surface edge. Likewise the 
minimum water rate that will cover the board surfaces has been 
found to be 0.16 to 0.20 G.P.M. per lineal foot of vertical surface 
edge. Figure 6 illustrates by a set of curves for different tem- 
peratures with a constant gas rate of ome critical velocity, the 
effect of the water rate on the heat transfer coefhcient. The im- 
portance of keeping well above the minimum water rate is clearly 
shown. 

If there is a primary scrubber for each generator, then the 
fluctuation in gas rate must be considered. In other words, there 
will be a minimum rate of 0.5 C.V. The water rate will likely 
remain constant (unless automatic regulation is empolyed), at 
9.85 G.P.M. per sq. ft. of cross-section in order to take care of the 
maximum minute. With 0.5 C.V., or only one-fourth the maximum 
rate, the rise in water temperature will only be one-fourth as 
much as for the maximum minute, or %X114=—28.5°. This 
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will give an outlet water temperature from the scrubber of 
60 + 28.5 = 88.5°. The Mtd. will then be as shown in Table No. 8. 


TABLE NO. 8 
Temp. B.t.u.to —_-B.t.u. in Gas Temp. 
Water W ater Gas =. Os Diff. 
60 880 iy 
67.1 | 15,505 ] 
74.2 30,130 ] 
$1.3 87 44,755 ] 
88.5 58,500 59,380 l/, 


308.15 divided by 4 = 77.03" Mtd. 
Um by Figure 3 for 0.5 C.V. and 180°F. 
as before, 


40 X 58,500 X 60 


Average 


= 320 sq. ft. per sq. ft. of scrubber cross- 
1000 X 5.7 X 77.03 section 

This figure is less than that required at the higher velocity; 
however, the minimum rate should always be checked. Twenty 
three and one-half vertical ft. of trays is sufficient to cool the gas 
from 180° to 60°F. with a water rate of 0.66 G.P.M. per lineal 
ft. of vertical surface edge. These figures are based on the as- 
sumption that there will be an even distribution of water over the 
trays and that the scrubber will be clean, with no obstruction to 
flow, or other reasons that might cause channeling or the gas or 
Hooding. As a matter of safety, it is advisable to make the total 
height of the tray column 30 feet. This standard for tray height 
has been adopted by one company for primary scrubbers. 

For the generator considered in this example with a maximum 
minute of 9,200 cu. ft. the total cross-sectional area of the scrubber 

9200 
would be = 57.5 sq. ft., or a diameter of 8.57 ft, say 8 feet 
160 

6 inches. Allowing 10 ft. for tray section spacings, sprays and 
gas connections, the scrubber shell dimensions would be 8 feet 
6 inches diameter by 40 feet high. 
Pressure Drop 

With ordinary gas rates, the pressure drop through grid-pack- 
ing is negligible. Usually the pressure drop occurs in the piping 
which is often far undersize. The pressure drop in inches of 
water column may be computed from Figure 7. For the scrubber 
under consideration: 

Maximum gas rate = 2 C.V. at 180°F. 
dP = 0.050 + (2—1.5) 0.0135 

— 0.050 + be = 0.05675” water col per 

= 30 X 0.057 = 1.71 inches water column 
if, 


Total drop 


bP 
0./00 


PRESSURE DROP THROUGH GRID-FACKED Be 0.095 
| PRESSURE DROP TH RATE, 45 OV Be 


| (GAS COOLED To 60%) + 0.090 


EQUATION FOR DETERMINING PRESSURE DROP, "| V\ ) ng 
5P,1N INCHES OF WATER PER VERTICAL FOOT 0. 
OF TRAYS FOR ANY GAS VELOC/TY, V. 


"4 0.080 
| 6P= BP, scy + (6 -«5) ae Ret 
tt + 44+ O.0TS 
| 6P=PRESSURE DROP, INCHES OF WATER, |, ff |} 
PER VERTICAL F007 OF TRAYS. ae Et Ps 0.070 
THIS 13 AN AVERAGE DROP FOR EACH | |_| |] 
FOOT OF THE TRAY COLUMN, LtoiZt i fot gags 
Ps cy. = SAME FOR LS CRITICAL RP ey ee 
VELOCITIES . Ltt ill | gage 
C = PRESSURE DROP PER UNIT INCREASE | 
Y= 


IN VELOCITY ABOVE 1.5 CW (TTH 11-1 fl oo0ss5 
GAS VEL.,FT- PER MIN. + BS 42S ieee 
THRU THE TRAYS. Livi tj} ¥1 4) |gosgo 
CU=CRITICAL VELOCITY FOR (Tf ft A 
TRAY SPACING USED. | bn ied tf 10.045 


THIS DATA 1S THE RESULT. 
OF TESTS ON AN EXPER-| | | 0.040 
IMENTAL SCRUBBER... ee ee £aee 
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The following information has been compiled from question- 
naires for the purpose of comparing design data recently devel- 
oped, as illustrated in the foregoing calculation, with the scrubbers 
now in operation. These figures are from 10 typical oil gas plants, 
ranging in size from the smallest to the largest on the Pacific 
Coast. 


TABLE NO. 9 
PRIMARY SCRUBBERS—DIMENSIONS 


Scrubber Shell | | Total Height 


Plant Diameter Height X-Section Area of Trays 
A 17’ 0” 70’ 0” 226.0 sq. ft. 52° 6" 
B 20’ 0” 60° 0” 314.1 sq. ft. 32° 6” 
C 14’ 0” 59’ 6” 153.9 sq. ft. 21° 0” 
D 14’ 0” 59’ 6” 153.9 sq. ft. 21’ 0” 
E 12’ 6” 30’ 0” 122.8 sq. ft. 15’ 8” 
F 12° 6” 30° 0” 122.8 sq. ft. 12’ 6” 
G fle gt 39° 3” 124.0 sq. ft. 15° 8” 
H 10’ 0” * 30’ 0” 78.5 sq. ft. . 
I 9’ 0” sit" 63.6 sq. ft. hs 
] 8° 6” 20° 8” 56.7 sq. ft. 5’ 6” 
* No trays used. 5 sets of cones and funnels. 
TABLE NO. 10 
PRIMARY SCRUBBERS—TRAYS 
Plant Trays % ‘Free’ Lin. Ft. Area otal Area 
Dimensions Spacing Space of of Vert. Per Per Sq. Ft 
Inches Inches X-Section Surface Cu. Ft. X-Sec. 
Area Edge/Sa. Tray Scrubbe 
Ft. A- Vol. 
Section Sq. Ft 
| aD 1 x6 1-%4 855.5 10.65 12.05 633 
B* l1x6-4 12 | 66.6 ) 8.00 | 8.80 ) 286 
1 4x6-% \1 1 66.6 { 16.00 { 16.80 | 546 
ee 5 1-'4 60 9.60 10.56 222 
Te a 4 80 4.80 5.76 121 
eee 7Rx5-3% 7q @50 13.70 14.80 233 
- 1 x6 1-% 55.5 10.65 12.05 151 
* eee . Wx3-% ] 66.6 16.00 17.40 274 
H § Sets of cones and funnels in length of scrubber— 
Cones are 7 ft. dia. at base. 
Saas ] 50 12.00 13.00 173 
ee 1-'4x6 1-%4 50 9.60 10.96 170 


* Two sizes of primaries in use. 


TABLE No. 11 
PRIMARY SCRUBBERS—GAS RATES 
i j f Cu. Ft. Per Sq. Ft. Scrubber 
Cross Section per Hour 


Gas Rate, M. C. F. 


Maxi- Mini- Aver- Maxi- Mini- Aver- 
Plant mum mum age mum mum age 
ee 1,875 300 1,200 8,260 1,320 § 280 
ERE 120 1,000 5,730 382 3,180 
ES er 4i8 176 290 2,710 1,142 1,885 
Ea . 14,00 600 $30 9,100 3,890 5,390 
EE 300 180 250 2,442 1,465 2,040 
_ gttnt ares 300 110 130 2,442 898 1,060 
ee 140 70 98 1,130 564 790 
a 115 40 60 1,465 510 765 
ig ROE 40 30 35 630 471 $50 
a agli 26 22 24 458 388 423 


TABLE No. 12 
PRIMARY SCRUBBERS—GAS RATES EXPRESSED 
IN TERMS OF THE CRITICAL VELOCITY 


Actual oie Gas Rate 
Velocity Ft./Min. Tray Theo- Expressed in 
Spacing retical Terms of C. V. 
Inches ft./min. Max. Min. Avg. 


Plant ‘Max. Min. Avg. 


| aaa 248 39.7 158.5 1-4 103s 2.40 38 1.5 
Sc ms 85 WS $2 8 tam. § . 4123 
)1 11.30 21.10 ( 07 | .61 
Scie Pe eee SRA 1-4 85 89 37 62 
Se, Bi eee Se 35 se (2.388 3.3 
ae 81.4 48.8 68.0 % 145 56 34 47 
ee . fn 26S: Sa 1-4 103 72 26 31 
Rese 28.2 14.1 19.7 1 130 2 11 15 
A en ca senile andl ‘aes 
D icna: Sie wee: 2a 1 230 16 12 14 
: Se 15.3 12.9 14.1 1-l4 103 15 12 14 


TABLE No. 13 
PRIMARY SCRUBBERS—WATER RATES 


Total G.P.M. G.P.M. Per 
G.P.M. Per Lin. Ft. Lin. Ft. 
To Sq. Ft. Vertical Vertical 
Plant Scrubber X-Section Surface Edge Surface Edge 
A 400 1.76 10.65 0.165 
B 300 95 , 8.00 1, 0.119 
) 16.00 / 0.059 
( 30 1.95 9.60 0.203 
1) 60 39 4.80 0.081 
E 4 33 13.70 0.024 
F 200 1.63 10.65 0.153 
162 1.30 26.00 0.082 
100 1.27 (No Travs) 
I 50 78 12.00 0.065 
| 19 33 9. 60 0.035 


TABLE No. 14 
PRIMARY SCRUBBERS 
COMPARISON OF THEORETICAL WATER REQUIREMENT 
TO AMOUNTS ACTUALLY USED PER M ON 
SCRUBBERS NOW IN OPERATION 
* Appr cimate lemp L he t \ 


f 


lemperat res, of (Average) ‘ 
, @ 
A 135 105 75 100 6,000 25 28.9 12.8 
B 154 130 65 72 11,500 107 12.9 10. 
* 200 150 60 180 40.000 120 41.0 43.1 
D 185 140 60 180 45.400 120 45.6 
E 175 135 76 142 34,000 66 62.1 
F 176 118 69 170 38.700 101 46.1 40. 
(; 115 66 66 79 5.600 23 $2.0 69.5 
H 140-180 80-100 60-70 80-90 12400-49000 20-20 74.6-295 52.3 
I 130 72 62 68 9 000 6 181.0 75.1 
J ; 150 $3 59 72 ~#=17,400 13 


161.3 44.1 


*Heat content estimated on the basis that the gas in each case is 
saturated at 175 F. or lower. This is on the safe side. 


Contrasted with the scrubbers now in common use in oil gas 
plants, is the scrubber of recent design as shown in Fig. &. 
[his scrubber was designed :or a maximum gas rate of only 
cu. ft. per minute, this rate being equivalent to 1.5 critical veloci- 
ties. The maximum capacity would, of course, be several times 
this rate. The shell dimensions are 3 ft. 0 in. diameter by 43 
ft. 0 in. high, marking a radical departure from the old style of 
scrubber. ‘There are three tray sections of 10 ft. each making 
the total vertical height of trays 30 ft., the standard height pre- 
viously determined for 13/16-inch by 534-inch trays spaced 
13/16-inch to handle 180°F. saturated gas. 

The capacity of a scrubber is determined by the cross-sectiona! 
area, and not by the height as might be inferred from the data 
listed in Table No. 9 on Primary Scrubber Dimensions, where 
the total height of trays varies from 12 feet 6 inches in plant F to 
52 feet 6 inches in plant A, each scrubber having identical tray con- 
struction, namely 1 inch x 6 inches spaced 1% inches apart. 

The economy with which the volume of the scrubber shell is 
utilized is illustrated by the various sizes of trays in use, the 
square feet of scrubbing surface per cubic foot of volume running 
from as low as 5.76 sq. ft. in plant D to 17.40 sq. ft. in plant G. 
(Table No. 10). 

Appreciating the importance of gas velocity to high heat transfer 
coefhcients, the gas rates (Table No. 12) vary from 5.60 critica! 
velocities to as low as 0.15 C.V. for the maximum rate, with a 
variation from 2.38 down to 0.11 C.V. for the minimum rate. 
In plant D, however, with a maximum rate of 5.60 C.V., the tray 
spacing used is four inches with a critical velocity of only 34 ft. 
per minute; therefore, the height of the scrubber would be abnor- 
mal to cool 180 F. saturated gas to 60°F. The area per cubic foot 
of trays is only 5.76 sq. ft. (Table No. 10). 

The data on water rates in the different plants, expressed in 
G.P.M. per lineal foot of vertical surface edge, show a deplorable 
condition to impose on any scrubber and expect it to work. Refer- 
ring back to Figure 6, it is seen that, to insure proper wetting 
of the board surfaces, the water rate should never fall below 0.16, 
and, to be safe, a minimum rate of 0.20 G.P.M. per lineal foot of 
vertical surface edge should be maintained. A and F are the only 
plants out of ten listed that approach the minimum rate re- 
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other in spread an equal amount in all directions; otherwise the 
| distribution will not be uniform. ‘The header piping should be 
| large in order to maintain an equal head on all sprays. Two 
styles of header piping are shown in Figures 12 and 13. Provi- 
sion is made for the cleaning of each spray without interrupting 
the operation of the scrubber. 


MOISTURE, SEPARATOR 


At Left: 
Fig. “4 Recirculation of Scrubber Water: 
| Most plants have resorted to the recirculation of scrubber water 
on at least one scrubber as a step in water economy or for the 
recovery of tar or both. Figure 14 diagrams a scheme in use by 
a large company for the recovery of tar in the primary. The over- 
flow from the seal by-passes a naphthalene pit, (provided for 
clean-outs) into a tar-water pit. The tar separates out, is trapped, 
and pumped to storage. The water is pumped over a cooling 
tower and thence to the scrubber. 
The advisability of using a cooling tower in a recirculating sys- 
tem, the chief function of which is to recover tar, is questonable. 
To prevent tar stoppages the temperature in the primary scrubber 
should be kept well above 100°F.(®). The tar fog entrained in 
the gas stream is removed by impinging on the wetted tray sur- 
quired for complete wetting of the tray surfaces, with rates of faces. Sufhcient cooling can likely be realized in the tar separator 
0.165 and 0.153 respectively. (Table No. 13). Five plants have and pit without the use of a cooling tower. 
rates of less than a tenth of a gallon per lineal foot of edge. Considering all of the advantages and disadvantages of various 
Undoubtedly, in all of the scrubbers listed, a good percentage of proportioned units in scrubbing systems in use, and the methods of 
the tray surfaces are dry and therefore worthless. operating each, it is very difhcult to establish a definte plan or 
In comparing the theoretical water requirements to the amounts determine a group of factors for the design of an “ideal’’ system. 
actually used per M., only C and G check with the amounts used, 
being equal to or greater than the theoretical figure computed from 
the water temperature rise. ‘This is probably due in part to in- 
correct temperatures, also, the heat removed in cooling was esti- 
mated on a liberal basis. This latter error, however, is consistent 
for all the plants. 


hen cme cum cue contipentlll iiendiitcteeen 
| Ee 0 ee 


Sprays: 
Uniform water distribution over the uppermost layer of trays is 
very important. A system of sprays is generally used, and each 
plant has its own pet spray. The ability of a spray to throw a 
uniform rain over the wetted section is the measure of its efh- 
ciency. A mist is to be avoided as the gas velocities employed in 
an efhcient scrubber will entrain the water and carry it away 
through the outlet, only to be recovered later in a moisture sep- \ a R 
arator or drip. mA | HOLE FOR OF Poe 
Figures 9, 10 and 11 are of low head sprays in use on the \ | ee 
Coast for water and oil. Figures 9 and 10 show a special spray = | | - > 
developed by Messrs. Wills and Hughes of the Pacific Gas and | 2 & 
Electric Company. This spray is made of cast iron, for use with 
salt water. It produces a coarse rain but has a slight tendency to | | wie 
‘umbrella,” a characteristic of the type of sprays shown in Fig. 11. | | | + yyy DEVELOPED SPRAYS 
The grooves of the lower section tend to lessen this effect, however. j “LOR Ol. AND WATER SCRUBBERS 
By test, the coefhcient of discharge was found to be 0.82. “ oa | 
Next in importance to the sprays is their arrangement in the head 
of the scrubber. They must be so located as to insure the covering 
of the entire top layer of trays and at the same time overlap each Fig. 11 
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To summarize the data gathered by this Committee and to illustrate 
the application to the typical oil gas plant, the diagram as of 
Figure 15 has been drawn. Many criticisms can be made or this 
layout. For example, a cooling tower may be used in place of a 
cooling pond, but the use of cooling towers has met with serious 
objections in some localities on account of the aeration of absorbed 
hydrogen sulphide. Other arguments pro and con may be found 
for different features of the system. 

The first scrubber, or primary, requires recirculation of wash 
liquor at a high rate. Cooling effect is of no consequence, and in 
fact is to be avoided. No data is available on design factors for 
scrubbers with grid packing adapted solely to the removal of tar 
fog carried over from the washbox. It is general practice to 
make this scrubber of identical proportions as a scrubber required 
for condensing the gas to 60°F. The same tray construction, 
water rates, and gas rates may be used. Tar separators and 
sumps are used to catch the entrained tar in the liquor before it 
is recirculated to the scrubber. 

The second scrubber acts as a condenser, cooling the gas to a 
temperature in the vicinity of 60 F. Data are given for the 
design of these units from a heat-transfer standpoint. 

The other units of the system are commonplace equipment found 
in every gas plant and do not enter directly into the problem of 
condensing and scrubbing. 


Conclusion: 

In conclusion, it is probably safe to say that ninety per cent of 
the scrubbers in use on this Coast receive insufhcient water to 
properly wet the tray surfaces. The more or less satisfactory 
scrubber operation realized is only because the units are far over- 
size and are used in batteries of from two to six, connected in 
series. The cost of increasing the water rates on all scrubbers 
used in a battery up to or above the minimum requirement would 
likely be prohibitive. It is suggested that the rate be raised to the 
minimum on the first two scrubbers and that the rest of the battery 
be cut out. The total water used on say, six scrubbers, will 
probably be about the right quantity for the first two, however, 
the rates should be figured from the data given on scrubber 
design, bearing in mind the minimum rate required for complete 
wetting of the tray surfaces and the maximum rate of 0.70 G.P.M. 
per lineal foot of vertical surface edge, beyond which “flooding”’ is 
likely to occur. 


There is little that can be done to increase the gas velocities 


through existing installations. With two generators connected to 
one primary, a more uniform gas rate can be maintained. The 
cycles should be so synchronized that one make period will follow 
the other. Since the water rate is determined by the maximum 
minute of make, the above arrangement of two generators to a 
primary will, in effect, cut the total water for primary scrubbing 
in half, or in cases where tar is removed by recirculating wash 
liquor, the total quantity circulated, and likewise the power re- 
quired for pumping, is similarly reduced. In the latter system 
the quantity of cooling water supplied to the secondary scrubber 
(where removal of sensible heat occurs) is likewise cut in half 
when speaking on a gallon per M basis; the gallons per sq. ft. 
of scrubber cross-section for a given tray or the G.P.M. per lineal 
foot of vertical surface edge, of course, remaining constant at the 
rate determined for the maximum gas velocity. 


It is recommended that further work be done similar to that of 
last year(‘), on heat-transfer in scrubbers using grid packing to 
determine the coefhcient for a wider range of velocity and to 
check the data already obtained. 


A scrubber designed from the heat-transfer data outlined in 
this report is now being installed by the Pacific Gas and Electric 
Company at one of its smaller plants. ‘This scrubber will be 
available for test purposes this year. 
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Characteristics of Oil Used for Gas 
Makine* 

NY attempt to make a specification for an oil for gas making 

purposes on the Pacific Coast must take into account that 

such an oil will be some sort of residuum from a crude that 

has been so completely refined that all the fractions containing 

gasoline, naphtha, and almost all the kerosene, have been removed. 

The residuum that we know as gas oil is from 16° to 19° 

A.P.I. and, upon distillation upward of 60% by volume, comes off 

between 350° C. and 400° C. (662° to 752° F.). A typical distilla- 

tion is the following: 
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Between 300° C. and 440° C. then, J 
over 80% of the oil is vaporized, rather Z 
a small interval (i.e., 100° C. or 180° F.) Z 
for so large a percentage. This gas oil, L 
then, as we receive it, actually fulfills in Z 


S 


its property of vaporizing between close aA = 
temperature limits, a condition that many | | 
gas engineers have advocated as ideal. F C. Jones 

In other words, by the removal of the Chairman 

low boiling portions of the oil, the 

residuum should be a material of more definite composition than 
the crude. 


\ 


In spite of this apparently favorable condition, the residuum 
causes generator troubles that were unknown in the days of crude 
oil. These troubles are largely the result of impurities in the oil. 
Inasmuch as the inorganic matter such as sand, or various salts, 
does not vaporize in the stills, it is concentrated in the residuum, 
so that, if 50% of the original crude be distilled, the impurities 
in the residuum will be increased 100%. This concentration ten- 
dency holds also with the sulphur compounds in the oil, although 
not in any such simple ratio. A portion of the sulphur compounds, 
as is well known, vaporizes with the various fractions, with the 
result that it has to be removed from gasolines, naphthas, kero- 
senes and the higher fractions. A considerably higher concentra- 
tion of sulphur, however, than existed in the crude accumulates 
in what remains. High sulphur content in a residuum, therefore, 
is an indication of high impurity content. This is plainly seen in 
Fig. 1, on which the sulphur percentages curve is_ plotted 
with the curve of the respective ash contents. The ash in the oil 
affects the activity of the carbon deposited on the generator check- 
ers, so that the percentage of water gas is lowered. ‘Fhe lamp- 
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black from the wash box, in turn, is less well suited for boiler 
fuel with a resultant high ash from the boiler fuel. 


An outline of the method of ash determination will be of inter- 
est to those who have laboratory facilities. Thirty to 35 grams 
of the oil, as received, are weighed exactly into a platinum dish 


_ *Report of Oil Specifications Committee. F. C. Jones, Pacific Gas & Electric 
Co., Chairman; Guy Corfield. Los Angeles Gas & Electric Corp.; F. M. Cota, San 
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of 100 c.c. capacity which has been previously ignited, cooled and 
weighed. The dish is placed on a nichrome or a clay triangle 
over an open Bunsen flame, in hood, and heated carefully until 
it is certain that the boiling oil is not going to froth over the edge. 
The oil is then ignited and allowed to burn over a moderately 
high flame. When the hydrocarbons have been burned off, the 
dish is placed upon a triangle over a Meker burner and heating 
continued until no carbon remains. ‘This takes about one to one 
and one-half hours. Dish is placed in desiccator, cooled and 
weighed. Reheating will seldom reduce the weight. The weight 
of ash is calculated in percentage on the sample taken. 

To analyze the ash, ignite successively three or four portions of 
30 to 35 grams of the oil as received and dissolve the sodium and 
potassium salts in hot water by placing the platinum dish in an 
800 c.c. beaker and gently boiling with 400 c.c. water. ‘The dish 
is carefully washed out into the water solution and the sodium 
determined as sodium sulphate by taking an aliquot part of the 
solution, say 200 cc., and precipitating the sulphate in the usual 
way with barium chloride. The remainder of the solution is then 
made alkaline with ammonium hydroxide, the iron and aluminum 
filtered off and weighed as iron oxide. From the filtrate, the nickel 
is precipitated by means of dimethyl glyoxime. The nickel di- 
methyl glyoxime is collected in a weighed gooch crucible contain- 
ing asbestos; washed by means of filter pump, dried at 103° C., 
cooled, weighed and the weight calculated to NiSO,y Analyses of 
ash show a sodium sulphate content of 70%; iron oxide 4% to 
12%; nickel ovide 6%. 

It is evident that, during the heating period, the complete com- 
bustion of the oil within the generator must result in the deposi- 
tion on the arches and the checker brick of all the ash contained 
in the heating oil. Let us suppose the heating oil to be .85 gallon 
per M. of oil weighing 7.8 lbs. per gallon; .1% will then be 
0.00663 Ib., a pretty small amount by itself, but, for a five million 
cu. ft. set, it means 12,000 Ibs. of brick slagging material per year. 

Of the 50 Ibs. of making oil, with a carbon content of 86%, 
there would be 43 Ibs. carbon, 27 lbs. of which is made into gas 
or deposited in the set on the assumption that 16 lbs. are recovered 
as lampblack and tar. It is probable that the ash of 63% of the 
make oil remains in the set; that is, 56,700 lbs. per year and, 
with the ash of the heating oil added, 68,700 Ibs. Ash, in itself, 
may not be so harmful, if the oil produces an active carbon, so 
that the generator can be cleared without excessive blast, for it is 
evident that, if am excessive quantity of air is continuously used, 
the life of the brick is shortened. 

From October 15 to December 5, 1927, the Potrero Gas Plant 
was supplied with a series of five test oils, in order that the most 
favorable for gas making might be selected. As two newly bricked 
sets had been started shortly before the tests, the results were 
necessarily not so definite as would have been the case with normal 
operation, with all generators in like condition. ‘Table No. 1 
shows the characteristics of the five different kinds, lettered from 
A to E, with the cargoes of each kind numbered. Ultimate analy- 
ses are shown in Table No. 2. The notes on operating conditions 
are from D. J. McCarthy's report. 

The operating conditions observed were as follows: increase or 
decrease of lampblack, condition of carbon in generator as to 
activity, clearing of generators at time of opening up; increase or 
decrease of activity of fuel under boilers; increase or decrease of 
ashes: increase or decrease of CO content of gas, oil efhciency and 
oil used per thousand. 

Effort was made to observe the foregoing conditions for each 
individual cargo group. The on!y operating change made from 
our regular operating schedule was a decrease in the amount of 
primary air used during blow period. 


Of all these cargoes, D-1 gave the best results. ‘Machine 
cleared very well. Quality of lampblack good (heavy). Gener- 


ators responded to changes very easily. CO average 9.8 for six 
samples.” 

Average Oil per M. | 7.47 
554 


+ 


Average B. T. U. 
Gravity 18.6 at 60 —Viscosity at 200 =70 
B. T. U. per Ib. 18,554, per gallon=145,575 
Sulphur=1.213. 


362". F. 0.0% 

392.~SCés#F 0.25 

482 F. . 3.3 

a 8.0 

662 F. 15.0 

73a. #. 47.0 

a 3 . 21.4 

Semi-Solids _ 4.4 

Coke 5.05—by weight 6.8° 
| Le ae .038 


Barrels of oil received 9000 


capeematancemenmtmenemnanages 
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Cargo 


Grav.A.P.I. 60° 
Water 7 
Sulphur % 
Ash ¥ 

Semi Solids 


Saybolt Univ. 
Viscosity 200° 


B.T.U./lb. 19058 | 19728} 18528 19044 


B.T.U,/Gal. 149929 [154983 |145347 149514 


19673] 18475 | 19027] 19110 18925] 18870] 18804} 18943 


154078 |144752 [149206 |149727 148589 1148450 1147818] 149025 


69 


Distillation 


0.0 
0.0 


264 


Residue by Diff 


Dry Point 


Residue, Grens 


Begins 331°F | 363°F | 30°F 414°F | 363°F| 370°F | 381°F | 378°F 


0.0 0.0 0,0 0.0 0.0 0.0 0,0 


360°F | 374°F | 392°F| = 375°F 


0.1 0.2 Tr. 
2.3 5 207 
1361 
17-0 
36,0 
25 0) 


100.0 


710°F oF 
a) 6st] 8.5 


Table No. 1 


—ULTIMATE ANALYSES 
Cargo A’ <3 **B"’-3 5 a -2 a a 
Received 
Carbon 
Hydrogen 
Sulphur 


W ater 


“D”’-1 was the best of all the grades received for gas making pur- 
poses, and that the batches obtained for the tests were much better 
than the general run of the oil previously received.” 

Table No. 3 shows the per cents of oil distilling above 482° F., 
above 662° F., coke and semi-solid ends. In a general way, the 
oil per M. varies directly with the quantity of the high fraction. 
For example, the oil “A”-1, with the lowest quantity of high frac- 
tions (44.0%), showed the highest oil per M., while oil “D’-1, 
with the highest amount (68.4%), showed nearly the lowest. . The 
oil per thousand of this particular cargo (“D”-1) would have 
been considerably lower if the quality of the gas could have been 
controlled from the start. Before adjustments could be made, 
much gas of high heating value had been produced, resulting in 
the highest B.t.u. gas made from any of the test oils. 


TABLE NO. 3 


Above Above 
482° F 662° F. 
$2.0 44.0 
$5.4 60.8 
87.3 65.7 
61.0 
65.5 
65.0 
63.5 
66.7 
64.7 
61.5 
65.0 


Coke Semi-Solids 
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Although, as has been noted, D-1 gave the best results, with the 
exception of the large amount of high boiling fractions, there are 
no outstanding characteristics shown by the analysis of this oil to 
mark it as the superior of all the others. The B.t.u. per pound 
are not high; the sulphur is not low; the semi-solid ends in the 
fractional distillation, though low, are not the lowest. ‘The ash, 
however, is nearly the lowest of all. ‘The lampblack produced 
was of good heavy quality and the generators cleared well. From 
a good gas making oil, lampblack that is easy of ignition is pro- 
duced. A poor oil produces carbon that enters into reaction with 
steam, only with difficulty. The carbon that remains for the 
boilers burns with difhculty, leaving a large amount of what we 
call “ash,” because it goes through the grates unconsumed, a ma- 
terial, however, containing as high as 85% carbon, but so difficult 
of combustion that it is discarded so far as firing boilers is con- 
cerned. 

A comparison of the ash analyses of these test oils with those 
of oil of 1926 is shown in Table No. 4. 


TABLE NO. 4 _ 


Ash of Test Oils 
C-1 to C-5 Inc. and E-1 and E-2 

Ash .046% (of oil as received ) 
Ao oe S854% (Of ash) 


Fe.0; and Cr.0, Bis beds ei eS 


100.00 
Average of the Ash of 150 Cargoes of Oil of 1926 
Ash .075% (of oil as received) 
Dh tak ute Sg 71.09% (of ash) 


100.00 


September, 1928 Page 131 
The ash from these trial cargoes is notably lower than that of 
the average oil of 1926, while the chief fluxing material, sodium 
sulphate, is also lower in nearly the same ratio. ) ewe ; 
b = VARIATION IN THE AVERAC 0 ¥ --—~ 
San Diego Experience ga et RL. a a 
Foilowing is an ultimate analysis of oil used at San Diego dur- ‘ L a eee 
; ae | ee oe 
ing June, 1927: HEAVY OILS ABOVE 452 PF.) 
Carbon 83.27% “ag t 
Hydrogen 12.07 ; - 
Nitrogen 0.56 GHSo : { : 
Oxygen 0.86 uk - Sa ee 
Sulphur 1.00 mA ap? 3. 
Water 2.20 a St 
Ash . 0.04 A . : 
heap - 
100.00 4 a — oe os = 
This oil was 15.0° Baume, with a thermal value of 18403 B.t.u. A ° o- 
per lb. The oil used for naphthalene scrubbing contains only : a i 
031% ash; Diesel oil contains .005%. alas LIGHT OILS BELOW 452 F | 
The ash should be as low as possible. While, at the present 
time, the lowest obtainable ash is .065, as an average, there is a or ea. 
noticeable improvement in operating conditions and the life of the + 
brickwork, with a still lower ash content. There may be a rela- : +—+— 
tion between the ash content and the activity of the carbon. noe | a ge phan : 
In Table No. 5 are to be found some interesting and valuable me 
data which have been submitted by F. M. Cota of San Diego. In SS neceee 
addition to these tests, Mr. Cota has prepared a chart (Chart 
No. 2) on which are plotted the amounts of light fractions, heavy 
fractions and coke against the oil per thousand. This chart indi- 
cates that the oil of high boiling point, with low residue, is the Fig. 2 


most efhcient. 


TABLE NO. 5. 
COMPARATIVE DATA ON GASIFICATION OF VARIOUS OILS 
January 1—August 26, 1927 


DATA 


(Basis 1,000 Cubic Feet of Gas as Made, except as noted) 


Making Gas in Holders: 


ne BOG 
Heat Value of Gas (Per Cubic Foot)... 
Oil—Cold-Heating Generators.............. 
Oil—Cold Making Gas eer 
Oil—Cold Total used in Heating and Making. 
Oil—Cold Ratic—Heat to Make... 
By-Products—Lampblack (Wet) 
By-Products—Tar 
By-Products—Total 


Lampblack and Tar........ 


Overall Efficiency of Latent Heat of Combustion: 
(Gas in Holders without Credit for By-Products) 


Heat Units in Gas Made 
Heat Units in Total Oil as Used................ 


Efficiency 


Overall Efficiency of Latent Heat of Combustion: 
(Gas in Holders Including Credit for By-Products) 


Credit in Oil account Lampblack and Tar made 
Heat Units in Oil received as Credit 


ON 5s ccc5ec dia nscncighsdaioandinadlabesadindatianieues 


Oil Efficiency: 


B.t.u. in True Oil Gas per Gallon of Oil 


Oil—Analysis of—Used in Generators: 


Kind of oil used...... % 

Specific gravity at 60 deg. F.. 

A.P.1l. gravity at 60 deg. F..... 

Bottom settlings and water 

Heating Value, B.t.u. per pound.. 
Heating Value, B.t.u. per gallon 
Viscosity, Saybolt Universal at 130 deg. F.. 
Viscosity, Saybolt Universal at 200 deg. F. 
Flash point, deg. F............... ae 
Fire point, deg. F....... iad ae 3 
Residual, Carbon, Conradson 
Sediment, Benzol Extraction 


M. Cu. Ft. 


B. t. u. 


Gallons 


Gallons 


Gallons 


Retio 


Pounds 
Pounds 


Pounds 


= Te 


Per Cent 


Gallons 


at. we 
Per Cent 


See Notes 


.Per Cent 
2 a 
mt he 
..Seconds 


Seconds 


Degrees 


Degrees 


Per cent 


Per cent 


Prior to 

Test No. 1 
1-1—5-30 

1184369.00 
550.41 


§50410.00 
1182174.00 
46.56 


1.89 
280346.00 


7().27 


69060 


ONE 
.966 


15.000 


] 


l 


Test No. 1 
7-8-—7-18 
§ 3062.00 
70 
0.73 
7.01 
7./4 
1—9.6 
31.28 
5.82 


37.10 


§54700.00 
158415.00 
47.388 


1.56 
233479.00 


68.04 


71667 


Two 
9595 
16.000 
0.4 
18730 
49666 
1150 
186 
285 
320 
8.35 


0.07 


Test No. 2 
7-27-—8-4 


§47500.00 
1167355.00 


46.90 


1.69 
246912.00 
68.05 


68523 


THREE 


18743 
146102 
131 


65 


Test No. 3 


) oT ) , 
$-2U-—38-20 


$515 
1153692.00 


47.02 


1.36 
19X610.00 
57.74 


69810 


FOUR 
918 
22.600 
0.55 
19102 
146037 
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TABLE NO. 5. 
DATA ON GASIFICATION OF VARIOUS 
1927 


(Continued ) 


COMPARATIVE OILS 


January 1—August 26, 
Prior to 
Test No. 1 


DATA 
Test No. 3 
8-26 


Test No. 2 

7-27-8-4 8 -20- 
$4.39 
12.32 
1.36 
0.45 
1.26 
0.20 
0.02 


Test No. 1 
7-8—7-18 
$4.39 
11.99 
1.44 
0.64 
1.18 
0.30 
0.06 


Per 
Per 
Per 
Per 
Per 
Per 


Per 


cent 
cent 
cent 
cent 
cent 
cent 
cent 


Carbon 

H vdrogen... 
Sulphur 
Nitrogen 
Oxygen 

W ater 

Ash 


Received ) 

s Received ) 

As Received ) 

; Received ).... 
Received )..... 
Received ). 
Received ).. 


Analysis 
Analysis 
Analysis 
Analysis 
Analysis 
Analysis 
Analysis 


Ultimate 
Ultimate 
Ultimate 
Ultimate 
Ultimate 
Ultimate 
Ultimate 


Fractional Distillation (As Received): 
Water | 
Oil between 0 
Oil between 200 
Oil between 250 
Oil between 300 
Oil between 350 
Oil between 350 and 400 
Oil between 400 and 410 deg. ¢ 
Oil below 379 — ), 386 (Test 3), 400 (Test 2) and 410 
(Test 1) .. | Per 
Vassienaied Part, Coke, Per 
Pitch only .Per 
(Note: 
Coke and Residue by weight (| 
Initial Boiling Point, deg. C. 
Final Boiling Point, deg. C. | 
Note 1—San Joaquin Valley C deiden wieinl with C "ibe Resijuum same field. 
Note 2—Crude Residuum that was distilled from Crudes—Santa Fe Springs, Huntington, 
Note 3—Mixture containing one-third Diesel Oil and two-thirds Crude Residuum (as per note 2). 
Note #—Mixture containing two-thirds Diesel Oil and one-third Crude Residuum (as per note 2). 


0.20 
1.80 
5.00 
20.00 
18.00 


0.30 
1.70 
2.00 
6.00 
13.00 


...Per 
Per 
Per 
Per 
Per 
Per 
Per 
Per 


cent 
cent 
cent 
cent 
cent 
cent 
cent 
cent 


200 deg. ¢ 
deg. ¢ 
deg. ¢ 
deg. ¢ 
(May) and 386 deg. C. 


deg. ¢ 


and 
and 250 
and 300 
and 350 


and 379 49.00 


(Test 3) Dar * es 
45.00 45.00 
15.00 
3.00 
14.00 
3.00 


4.00 
9.00 
2.00 


cent 
cent 
cent 


etc. (including Pitch) 
These fractions are by volume. ) 
(does not include 8.30 
1+5, 
410. 


6.70 
108. 
379. 


-_Per cent 
.. Degrees 
.Degrees 


Pitch ) 
110, 
400. 


Signal Hill and Dominquez. 


Analysis (Average of Low Pressure in Holders—Basis 
Foot of Wet Gas): 


CO» 


Gas 
1 Cubic 
Carbon 
Benzene, 
Ethylene or 
Oxygen, Os: or cent 
Carbon Monoxide, CO -r cent 
Hydrogen, He . | er cent 
Methane, CH, cent 


Nitrogen, N2 cent 
cent 


Tr cent 
‘r cent 
cent 


Dioxide, 
CoH 


Illuminants, CnHen 


600 WM ~) 


00 to 


a 
mw Ore ONNM 


oh 


100.0 
§51.50 
558.70 


100.0 
§47.50 
§ 54.60 


100.0 
§ 54.70 
§52.70 


100.0 
§50.41 
548.60 


Total 
Calorimeter 6 eS 


Heating Value, 
Chemical B. t. u. 


Heating Value, 
Sulphur—Balance (Basis 1,000 Cubic Feet of Gas as Made— 
[In Holders) 


Input 
Sulphur in oil used in heating generators 
Sulphur in oil used in making gas 
Total Input. 


403.0 
3783.0 


589.0 $56.0 
5660.0 5373.0 


6249.0 §929.0 


462.0 
3820.0 


(srains 
(Grains 


4186.0 


4282.0 


Output Grains 
Sulphur burnt to oxides or left in generator — heating 
periods | 
Sulphur left in ‘generator during make periods or "dropped 
out along with lampblack, tar, naphthalene, etc., in plant 
purifying apparatus except in oxide purifiers as H.S. 


(srains 462.0 589.0 556.0 403.0 


Grains 1789.0 3576.0 3240.0 2212.0 


Sulphur in form of hydrogen sulphide — in oxide 


purifiers ms 
Sulphur—total—remaining in purified holder gas. 


Total disposed of.. 


In any investigation of the properties of gas making oil, the 
work of Dr. T. A. Mighill of the Pawtucket Gas Company of 
Pawtucket, Rhode Island, deserves prominent mention. Dr. Mighill 
has indicated methods of separation of the oil into parafhne, 
naphthenes, aromatics and unsaturates and has assigned oil efh- 
ciency values respectively of 100%, 66.7%, 50.0% and 25%. 

The unsaturates are first insane by centrifuging with sulphuric 
acid. The aromatics are next determined by nitration, with fum- 
ing nitric acid, of part of the remainder from the unsaturates. 
With the residual from aromatics the naphthenes are determined 
by oxidation with a mixture of sulphuric and nitric acids. The 
parafhines are taken as the difference between the sum of the three 
other constituents and 100%. This method is being successfully 
used in the East for the evaluation of oil for carburetting water 
gas, oil with parafiin base. With the residuum, used for oil gas 


Grains 


Grains 


(crains 


1882.0 
149.0 


4282.0 


1902.0 
182.0 


6249.0 


1964.0 
169.0 


5929.0 


1434.0 
137.0 


4186.0 


on the Pacific Coast, this method, up to the present, has not given 
any definite results. 

In conclusion( a few of the limiting characteristics for gas oil 
for making oil gas are: 

Gravity, A.P.I. 16.0° (not heavier) Sp. Gr. 

Water, not to exceed 0.5%. 

Flash point not below 150° F. 

A large fraction (over 90%) distilling above 482° F. 
minimum of wax tailings (not over 5%). 

A low coke residue (below 7%). 

Viscosity at 200° F. Saybolt Universal, 
onds. 

Viscosity at 122° F. Saybolt Furol, 

Sulphur, not greater than 1.000% 

Ash, as low as possible. 

Calorific value, not below 18250 B.t.u. per pound. 


959. 


with a 


not greater than 100 sec- 


not greater than 80 seconds. 
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A Study of Internal Corrosion 77 
Natural Gas Lines 


By MAtcoLtm TT. BURTON 


Southern California Gas Company 


HE purpose of this paper is to present an account of the 

study of internal corrosion made by the Chemical Research 

Department of the Southern California Gas Company. The 
corrosion conditions studied are principally in the Inglewood or 
Baldwin Hills Oil Field, although the same conditions exist to a 
lesser degree in the Huntington Beach Field and the Signal Hill 
Field. 


Considerable experimental work has been done and several new 
points which we believe will be of great 
interest to the industry are brought out. 
History 

Internal corrosion in the Baldwin Hills 
pipe lines was first observed in March of 
1927 

At that time the Midway Gas Com- 
pany, now the Natural Gas Production 
and Transmission Division of the South- 
ern California Gas Company, removed 
an orifice meter disc from the main dis- 
charge line. This disc had been in ser- 


vice about 11 months and was deeply 
pitted and corroded. The pitting was 
distributed over the entire surface of 


both the upstream and the downstream 
sides, with area of heaviest pitting on the 
lower section of the upstream side. (Fig- 
ure 1.) 

Soon after, a section of the same line, 
of about 1000 feet, was removed to permit street extension work. 
The internal walls of the pipe were, like the orifice disc, deeply 
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Fig. 1 
pitted with large masses of strongly adherent scale. Figure 2 
shows clearly the extreme corrosion condition. Some of the pits 
in this section are very deep, from .047 inch to .073 inch. As the 


pipe is approximately .250 inch in thickness, this is a penetration 
in 18 months of 30 per cent. 

Preliminary examination of the scale showed it to contain a 
considerable quantity of free sulphur, indicating that corrosion 
was due to sulphur compounds present in the gas, probably H:S 
or SO: Samples of gas analyzed for sulphur compounds in the 
laboratory failed to give positive results, probably due to the fact 
that the steel sample bottles would act as purifiers, thereby remov- 
ing the small amounts of sulphur compounds present. 

Samples of water taken from the drip pots near the point at 
which the pipe section was removed tested slightly acid. ‘This 
acidity which was detetrmined as sulphuric was small, there being 


Fig. 2 


only .0131 grams H.2SQ, in five liters of drip liquid. While this 
quantity of H.SO, was small, it gave indications that larger quan- 
tities had existed in the system and had been removed through the 
drips or through reaction with the pipe metal. 

These indications were strengthened when a sample of drip 
liquid from the Petroleum Securities discharge line was examined. 
This water contained .1274 grams H:SO, or nearly 10 times the 
concentration of that in the main line. This water also contained 
a considerable amount of dissolved H.-S, a condition not 
the main line drip. 


noted in 


* 


At this time it would be well to refer to Figure 3, showing the 
layout of the Southern California Gas Company’s pipe line system 
in the Inglewood field. There are three producers, namely the 
Shell Company, the Standard Gasoline Company, Plant No. 1 and 
Plant No. 2, discharging gas at low pressure, 20 to 30 pounds, 
into the company’s compressor station, where it is further com- 
pressed to 120 pounds. ‘The fourth producer, the Petroleum Se- 
curities Company, discharges directly into the main line at ap- 
proximately 120 pounds. 

The orifice discs and metering tubes on the various feeder sys- 
tems were examined for corrosion. The discs and tubes on Stand- 
ard Gasoline No. 1 and No. 2 were clean and without signs of 
corrosion or scale. ‘The disc and tube in the Shell Company line 
was without visible corrosion but did have a small amount of 
loose scale which contained ferrous sulphide. 

The disc from the Petroleum Securities high pressure feeder was 
heavily pitted on both the upstream and downstream side (Fig- 
ure 4). It had been in service 13 months, some six months less 
than the line itself. The pipe was likewise deep!y pitted, while a 
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Fig. 4 


gas flow straightener constructed of ingot iron was in even worse 
condition. 

These earlier examinations seemed to indicate that corrosion 
was limited to Petroleum Securities feeder system, and to the main 
line after the junction with the Petroleum Securities line, or, in 
other words, that sulphur compounds were occurring only in the 
Petroleum Securities wells. ‘This theory, however, was proved to 
be untenable when the Petroleum Securities removed a number of 
orifice discs on their various leases. These were all in low pres- 
sure lines and were in every case without any signs of corrosion. 


Consideration of the fact that corrosion was absent in all of the 
low pressure systems examined, and that severe corrosion had 
taken place in those under higher pressures, made it evident that 
pressure was in some way the controlling factor. 

Using this theory as a basis, a system of analytical and experi- 
mental work was outlined and after a period of two months 
further examinations of pipe systems were made. 
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An examination of the cooling coils at the compressor plant of 
the Southern was made July 1, 1927. A vertical 4-inch pipe riser 
on the low temperature side of the coils exhibited but little corro- 
sion. A like riser on the hot side was so well protected with a 
film of oil that no signs of corrosion were present. 

The same day, the orifice meter discs on the Petroleum Securities 
discharge, the Standard Gasoline No. 2, and on the main discharge 
line were examined. At the latter location there are meters be- 
fore the gas passes through absorption towers and also after the 
towers. 

The disc in the Petroleum Securities line was deeply pitted and 
etched on both the upstream and downstream sides. ‘This disc, 
photographs of which are shown in Figures 5 and 6, had been in 
service since the removal of that shown in Figure 4. Such severe 
corrosion in just two months well illustrates the extreme rapidity 
of corrosion. 

The disc at the Standard Gasoline No. 2 was in excellent con- 
dition with no signs of scale or corrosion, while that in the main 
line before the absorbers was pitted. It was placed back in ser- 
vice and again removed two weeks later (Figure 7). During the 
time that it was back in service corrosion had proceeded to a con- 
siderable extent. Almost all the pitting on the outer edges and all 
of that on the reverse side had taken place in this time. 

The disc after the absorption towers was well covered with a 
film cf absorption oil and was in excellent condition. 


Fig. 6 


Several days later the compressor station was shut down to 
allow us to examine the line between the compressor station and 
the junction between the plant discharge and the Petroleum Se- 
curities discharge. A section was removed from the line. The 
scale from the walls of the pipe contained some free sulphur and 
considerable quantities of ferrous sulphide and ferrous sulphate. 
There was widespread pitting, although the pits were neither so 
large nor so deep as those shown in Figure 2. The strip shown 
in the middle of the photograph in Figure 8 is from the bottom 
of the pipe. It will be seen that while the pitting is heavier on 
the bottom, it is well distributed around the entire pipe circum- 
ference. 

Another section of pipe was removed from the main line near 
the absorption towers. At this point the line traverses a depres- 
sion or swale, thereby allowing oil to collect in the low point of 
the pipe. The bottom and side sections, where protected with oil, 
exhibited but little corrosion. However, the upper section was 
not so protected and was pitted to a considerable extent, as shown 
in Figure 9. 


Analytical Work 


The analytical work was designed to cover as nearly as possible 
the probable factors controlling corrosion. The following outline 
will explain the work. 
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1. Drip Waters 
(a) Sulphates as sulphuric acid 
(b) Dissolved oxygen 
(c) Iron salts 
(d) Hydrogen-ion concentration 
Gas 
(a) Analysis by Burrel Orsat Method 
(b) ‘Total sulphur by Referee Method 
3. Oils from field 
(a) Sulphur 
4. Pipe Deposits 


Lo) 


Drip Waters 


Source H.2SO,, Grams Remarks 
per 5 
liters pHi 
Main line discharge 0.0131 
Pet. Securities discharge 0.1274 H.S expelled on boiling 
Pet. Securities low pressure 0.0124 6.3 H:2S expelled on boiling 
So. Cal. compressor discharge 0.0398 5.3 H:.S expelled on boiling 
Standard Gasoline No. 1 0.0094 6.6 
Standard Gasoline No. 2 0.0493 6.1 
Shel] Oil Co. discharge 0.0094 6.1 


The above hydrogen-ion values were taken on portions of the 
same samples as the sulphates. Samples taken, when possible, 
some six weeks later gave values comparable with those in the 


preceding. 


Fig. 7 

Source pH 
Main Line 
Pet. Securities discharge....... So iallnceaselisaa a | 5.3 
Pet. Securities discharge at orifice disc | et 
Pet. Securities low pressure : 7.0 
So. Cal. compressor station disc...... 6.2 
Shell Oil Co. discharge 
GENO TOO Bocce cietc citenit _ 6.6 


Standard Gaso. No. 2 


Iron salts were determined qualitatively and were present as fer- 
rous iron with some small traces of ferric iron, in all drip water 
examined. 

The indications of iron were in each case heavier in the high 
pressure line drips than in the low pressure drips. 

Dissolved oxygen was likewise determined qualitatively, as the 
presence of quantities of oil emulsion obscured the titration end 
points in attempted quantitative determinations, but in a number 
of cases good qualitative results were obtained. 


Gas Analysis 
Source CO, O. CH, C,H, N Total 
Standard Gaso. No. 1 3.33 1.66 84.33 5.08 5.65 100.00 
Standard Gaso. No. 2 14.25 ae Fas 8.98 1.22 100.00 
Shell Oil Company 12.40 1.10 68.98 14.93 2.59 100.00 
Petroleum Securities §.20 10 89.96 6.94 | ae 


a 
+ 
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Fig. 8 


Source Total Sulphur g. per 100 cu. ft 

Petroleum Securities low pressure 
before absorption towers 

Petroleum Securities low pressure 


0.0391 grams 


after absorption towers 0.0167 
Petroleum Securities discharge 0.0073 
Southern Calif. Gas Co. discharge 0.0141 
Shell Company discharge 0.0013 
Standard Gasoline No. 1 0.0098 
Standard Gasoline No. 2 0.0512 


Oils—Sulphur by Combustion 


Source Petroleum Securities Per Cent Sulphur 


(a) Rubel Lease . 1.32 
(b) Cone Lease .. 1.81 
(c) Loyd Lease . 97 
Shell Company . 1.25 
Associated Oil or Standard No. 2 1.30 
Standard Oil or Standard No. 1 1.26 


Pipe Deposits 
As we have stated before, samples of pipe scale were shown to 
contain both ferrous sulphide and ferrous sulphate, together with 
free sulphur. The composition seemed to vary considerably but 


the following analysis of an orifice meter disc deposit is a good 


example. 
Free sulphur and organic matter 2.70% 
Ferrous sulphate . 4.97% 
Ferrous sulphide 6.88% 
Ferric salts | Trace 
Iron Oxide, Silica, ete. 85.45% 


We 
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Fig. 9 
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Discussion of Analytical Data 

An inspection of the sulphate and hydrogen-ion concentrations 
will show that the water is in nearly every case well in the acid 
range of hydrogen-ion concentration. ‘The tendency of corrosion 
to appear as pitting has already been described. The relation of 
hydrogen-ion concentration to corrosion and pitting is discussed 
by G. R. Bayliss of the Baltimore Water Works in Chem. and 
Met. Eng. vol. 32, pp. 874-875. He has made a large number of 
tests of the amount of soluble iron which will exist at a certain 
value. He states that the alkalinity varies the results considerably 
and assumes an alkalinity of 50 p.p.m. If the pH value is 9.0, 
less than 0.1 p.p.m. is found in the absence of dissolved oxygen. 
A pH of 8.0 gives about 0.1 p.p.m., a pH of 7.5 about 1.0 and a 
pH of 7.0 about 4 p.p.m. Below a pH of 7.0 the soluble iron in- 
creases rapidly. 

He has shown pits to be concentration cells in which sulphate 
and chloride and other such negative ions are concentrated and has 
also shown that the solution inside an active pit is close to 1H 6.0, 
regardiess of what it may be in the surrounding solution. 

The analyses of gas from the various producers show that oxy- 
gen exists in a!l the gases in the field. Considerable percentages 
of carbon dioxide also exist and their possible action will be con- 
sidered in a later section. 

Determination of total sulphur in the gas shows that sulphur 
exists throughout the field. The concentration in no case is very 
great, nor is the sulphur percentage in the oils from the different 
producers as shown by their analyses. However, there is sufh- 
cient su phur existing to make the water acid. The analyses of 
pipe scale and deposits indicate that corrosion is due to hydrogen 
su!phide and to sulphuric acid. The significance of both sulphur 
concentrat.on and pipe deposit analyses is considered in greater 
detail in later sections. 


Hypotheses: 

The internal corrosion in these pipe systems is evidently of an 
acidic @haracter, the nature and extent of which is determined by 
one or more of several possible factors, such as hydrogen-ion, con- 
centration, unknown catalytic agents, pressures, or the depolarizing 
action of dissolved oxygen or ferric salts. 

Careful consideration of the data in the foregoing sections leads 
to the statements in the following paragraphs. We make these 
statements in the form of hypotheses which we shall attempt to 
prove hereafter. 

1. That the corroding mediums are hydrogen-sulphide in water 
solut‘on and also su!phuric acid which is formed from hydrogen 
sulphide in the presence of water and oxygen. 

2. That perceptible corrosion occurs only in high pressure 
lines and not in the low pressure system, because of the fact that 
pressure is in itself the controlling factor. 

3. That pressure becomes the controlling factor, through the 
greater solubility and solution rate of gaseous oxygen in the cor- 
roding medium, under increased partial pressure of oxygen, thereby 
greatly increasing its depolarizing action on iron. 

4. That water in the liquid phase is an essential to corrosion, 
and that in its absence corrosion could not take place. 


Discussion 

1. That hydrogen sulphide and sulphuric acid are the corroding 
mediums is indicated by the analyses of the corrosion products. 
These contain both ferrous sulphate and ferrous sulphide. 
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That hydrogen sulphide is oxidized to sulphuric acid in the 
presence of oxygen and water is an established fact and needs no 
further proof here. ‘This reaction will probably account for its 
presence in the drips. 

Carbon dioxide in this particular corrosion condition cannot be 
considered as a factor of any great importance, as may be shown 
by a few simple calculations of carbon dioxide concentration over 
one square foot of pipe surface. 

For this purpose we shall consider the discharge lines of the 
Standard Gasoline No. 2 and the Petroleum Securities. These lines 
are of 10- and 8-inch diameter respectively. The Standard Gaso- 
line operates at 20 lbs. pressure with a CO, content of 14.25 per 
cent, while the Petroleum Securities operates at 120 Ibs. pressure 
with a CO, content of 5.20 per cent. In a 10-inch pipe one square 
foot of metal surface is exposed at atmospheric pressure to .206 
cubic feet of gas at 20 Ibs. pressure to .49 cubic feet. This multi- 
plied by .1425 gives .069 cubic feet CO. per square foot of pipe 
surface. An 8-inch pipe for each square foot of surface at atmos- 
pheric pressure is exposed to .169 cubic feet of gas. This at 120 
lbs. pressure is 1.57 cubic feet and multiplied by .052 is .087 cubic 
feet of COs. 

This very small difference in concentration in the two lines cer- 
tainly cannot account for the extreme corrosion in the 8-inch line. 
Another point worthy of consideration is the fact that carbon diox- 
ide is but slightly soluble in even dilute solution of a stronger 
acid. This eliminates carbon dioxide as a corrosion factor and 
leaves sulphur compounds as the only possible corroding agencies. 


2. As hypotheses two and three are so closely linked we shall 
consider them together. 


We have shown that under actual working conditions perceptible 
corrosion occurs only at high pressures and have also shown that 
even large concentrations of carbon dioxide have but little effect. 
The same reasoning as applied to carbon dioxide concentrations 
may be further applied to the concentration of sulphur over one 
square foot of pipe surface. Using the same lines as examples, the 
concentration of sulphur may be shown to be .025 gram per square 
foot in the 20 lbs. line and only .011 gram in the 120 Ibs. line. 

Concentrations of H.S within these limits cannot be considered 
as a controlling factor. Pressure is then left to our consideration. 
If pressure be the controlling factor it should be possible to obtain 
experimental evidence in proof. Such an experiment was devised 
during the earlier part of our work. ‘Test pieces of steel '%4-inch 
in diameter and 4 inches long were prepared. ‘These were pol- 
ished and carefully cleaned and weighed and placed in test bombs 
as shown in Figure 10. One hundred cubic centimeters of .007 
normal sulphuric acid as a corroding medium were put in each 
bomb and gas pressure put on. Two bombs were filled with 
Petroleum Securities discharge gas, one at 20 lbs. and one at 120 
lbs. ‘Two more were filled at the discharge of the Company’s 
compressor plant, at the same pressures. They were then tested 
for leaks and firmly clamped in a revolving frame at 52 r.p.m. 
This served to agitate the solution and its confining gas constantly 
and equally. At the end of a week the test pieces were removed, 
cleaned and weighed. The loss in weights in grams were shown 
in the table. 


No. 2 3 4 
Gas so. Cal. So. Cal. Pet. Sec. Pet. Sec. 
Pressure . ne SENS ) 120 20 120 
103 .010 200 


In each case the loss in weight under high pressure was much 
greater than that under the low. 

This experiment showed, as expected, the increased corrosion at 
higher pressure, but gave no information as to the part actually 
played by the pressure. 

Watts and Whipple, while investigating the effect of various 
substances on the corrosion rate of iron in acids, also experimented 
with the effect of a vacuum on the corrosion rate. 

They found that a decrease in the pressure of air decreased the 
rate of corrosion of iron in normal sulphuric acid. The loss in 
weight of iron in such a solution at atmospheric pressure was 
more than twice as great as the loss in the same solution exposed 
to air at a pressure of 1% inches of mercury. 

They show this difference in corrosion loss in weight to be due 
to lesser concentration of air over the corroding medium at the 
lower pressure. With this lower concentration of air the amount 
of dissolved oxygen was of course greatly decreased, with the 
consequent polarization of the iron, resulting in a lower corrosion 
loss. 

Decreased corrosion rate with decreased pressure, due to lesser 
solubility and solution rate of oxygen, being true, the converse, 
that corrosion increases with pressure due to greater solubility and 
solution rate of oxygen, should likewise be true. 

The solubility and the rate at which gaseous oxygen goes into 
solution follows Henry’s law which states: When a gas and a 
solution in contact with each other have reached equilibrium con- 
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ditions the concentration of the gas in the solution at any definite 
temperature will be proportional to the partial pressure of the gas 
above the solution. 

Partial pressure in turn follows Dalton’s law which may be 
stated as follows: The partial pressure of any gas in a mixture 
of gases is approximately proportional to the volume percentage 
multiplied by the total pressure. 

The solubility and solution rate of oxygen and consequent de- 
polarization of iron being proportional to its partial pressure, cor- 
rosion should increase proportionately as the pressure increases. 

With the proof of this as the object, a further series of experi- 
ments along the same lines as before, but of wider scope, were 
made. 

Six additional test bombs (10 in all) were prepared. The in- 
ternal walls were coated with three applications of bakelite var- 
nish, each coat being baked in before applying the following coat. 
This served to protect effectually the metal surface of the bomb 
and concentrate the action of the corroding medium on the test 
piece. 

Test specimens '%2x'2x4 inches were prepared as before and 
numbered consecutively from 1 to 10. By thus marking both the 
test specimens and the corresponding test bombs with steel punch 
numbers, chances of error were lessened. 

N 
The corroding medium was 120 CC —— H:2SQO, in each bomb, and 
100 
the gas in the gombs contained 10 per cent O.. The oxygen and 
gas mixture was prepared by taking gas at 300 Ibs. pressure in 
the field in a large and strong gas cylinder and adding sufhciert 
pure oxygen to make the percentage in the gas 10 per cent. ‘The 
percentage was then checked by the Orsat apparatus. 

After adding the corroding medium, gas pressure was put on 
each bomb, at 300 Ibs. The bombs were all tested for leaks at this 
pressure and the pressure then adjusted in steps from 0 lbs. to 
250 Ibs. by 25 Ib. steps, missing that at 225 Ibs. 

The bombs were then placed in the agitator as shown in Figure 
11 and revolved for one week. ‘They were removed and tested for 
pressure. But little pressure drop was noted, although it was 
greater in some cases than in others. The test pieces were removed 
and cleaned as before. Some of the test pieces were heavily coated 
with a thick film of rusty scale which came off in flakes. 

The loss in weight in grams was plotted on a curve against 
increasing pressure as shown in curve No. 1 (Figure 12). The 
partial pressure of oxygen at 10 per cent with increasing pressure 


is also shown in curve No. 2 (Figure 12). There are three diver-- 


gent points in the loss in weight curve, but it will be noted that 
the other points do show a regular increase with increasing 
pressure. After rising to a maximum, the corrosion is then seen 
to fall off and remain, as far as our experiments show, fairly 
constant. It will also be noted that the line in lower part of the 
curve corresponds generally to the partial pressure line of oxygen. 
This is consistent with fact, in that solution of oxygen, and there- 
fore depolarization and corrosion is proportional to its partial pres- 
sure. An explanation for the divergence from the partial pressure 
line in the upper portion of the curve might lie in the possibility 
that the solubility constant of oxygen might decrease under higher 
pressure as it does with higher temperatures. 

Very little information concerning oxygen solubilities in elec- 
trolytes is available, but the solubility coeficient of oxygen in 
water does decrease with pressure, and it is logical to believe that 
it would do so in dilute solutions of sulphuric acid. The decrease 
in solubility coefhcient under pressure is shown in Table No. 1. 
(Comey Dictionary of Chemical Solubility). 

V=Volume of absorbing liquid in cc. 
P=Mercury pressure in meters. 
S-=Coefhficient of solubility. 
T°=Degrees Centigrade. 


V ins P Se P Se 

33-320 cc. 2s*%.. 9595 .02937 4.6301 02855 
1.0941 .02939 5.1360 .02832 
1.2883 .02938 5.6973 .02818 
1.4796 .02935 6.1857 .2797 
1.7638 .02939 6.7343 02772 
2.0838 02931 7.3051 .02741 
2.5011 .02928 7.7138 .02729 
3.0402 02886 8.1406 .02708 
4.2504 92872 
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A second series of tests using 4.25 per cent oxygen at the same 
pressures was made. ‘This test continued only three and one-half 
days. Upon removal the bombs were handled exactly as before 
and the specimens cleaned and weighed. 


The loss in weight is shown in curve No. 3 (Figure 12), while 
the oxygen partial pressure for 4.25 per cent O.2 is shown in curve 
No. 4 (Figure 12). 


This curve corresponds generally to that in curve No. 1 (Figure 
12), and likewise shows a general correspondence with its oxygen 
partial pressure curve. Much work along this same experimental 
line remains to be done and the writer hopes to be able to under- 
take it at some future time. However, the results of the work 
already done are entirely in accord with our theory and agree gen- 
erally with the work of other investigators. 


Another interesting experiment was carried out under actual 
working conditions in the field. Samples of steel of the same kind 
and size as those used in the other experiments were prepared. 
These were placed in bombs as shown in the set-up in Figure 13. 
A small amount of gas (two or three feet per hour) was allowed 
to pass through the test bombs under four conditions, viz.: 


1. High pressure. 
2. Low pressure 
3. Purification. 
4. Dehydration. 
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The exact method may be clearly seen from Figure 13. The test 
continued for four weeks, with frequent inspection but no handling 
or disturbance of the test pieces. Within one day from the start 
of test, spots were seen to be forming on No. 1 (H P). Small 
globules of moisture were present on No. 2 (L P), but no visible 
corrosion was then or has at any time since been present. No. 3 
(Purification) quickly rusted due to the presence of moisture, but 
the rusting seemed to progress very slowly thereafter. No. 4 
(Dehydration) remained clean and bright to the end of the test. 

At the end of the test the samples were removed, carefully 
cleaned, and weighed. ‘The appearance after cleaning is shown in 
Figure 17. The losses in weights are shown in the table. 


W eight Loss Condition 
No. Size W eight aftertest grams of test 
1. §8.06sq.in. 119.5996 118.9842 .6154 High pressure 
2. 8.06 sq. in. 119.9124 119.9124 .0000 Low pressure 
3. 8.06 sq. in. 119.5440 119.5172 .0268 Purification 
4. $.06sq.in. 119.1053 119.1053 0000 Dehydration 


4. That water in the liquid phase is an essential to corrosion 
is well attested by the work of many able investigators and has 
come to be considered as axiomatic.. Evans has shown that in 
atmospheric corrosion no great damage is done unless the metal 
surface is moist. Hydrogen sulphide when dry has no action on 
iron below 500° Fahr., but reacts readily in water solution. 

In west Texas oil fields, su!phur occurs in very high concentra- 
tions, from 9 to 16 per cent, and causes extreme corrosion wher- 
ever water is also present. However, in the Church and Fields 
pool where water is not present very little trouble is experienced. 

[The San Diego Consolidated Gas & Electric Corporation has 
done a great amount of experimental work on the effect of moisture 
on internal corrosion, and have shown that in the absence of mois- 
ture corrosion does not take place. (Reference Vol. 15 and 17, 
Pacific Coast Gas Association Proceedings). 

In the Huntington Beach oil field, where hydrogen sulphide is 
present in small quantities, moisture is present in large quantities 
in the newer part of the field, with rapid corrosion of orifice meter 
discs (only at higher pressures), but in the part of the field where 
but little or no moisture exists corrosion has not been found. 

We have already referred to the results of the test with dehy- 
dration in a previous section (Figures 13 and 17). The results 
are significant in that no action had taken place in four weeks, 
even in the presence of H.S and under high pressure. 

Water is then an essential! to corrosion in that it is the necessary 
vehicle for the action of hydrogen sulphide, for the formation of 
sulphuric acid and is the medium through which oxygen can be 
brought into contact with iron. Elimination of water then would 
eliminate corrosion and will be considered in a separate section. 


Corrosion Elimination Methods 


There are a number of processes which might be applied to 
corrosion elimination, but only three methods which offer the 
greatest possibilities will be considered. 


—_— rr VS Oe 


‘¥ 


— 


‘¥ 


September, 1928 


The simplest method, and one which has proved to be very 
practicable and of great value, has been in use by the Southern 
California Gas Company for nearly a year in the Inglewood field. 
This consists of the introduction into the pipe of a light oil such 
as gas absorption oil. ‘The oil goes into the pipe in the form 
of a spray and is carried along by the gas stream and forms a 
film of oil on the walls of the pipe. 

Regular inspection of the lines and orifice discs indicates a great 
decrease in rate of corrosion. ‘This, however, is regarded by the 
writer as only a means of retarding corrosion and not one of 
complete elimination. 

Practically complete protection should be afforded by either puri- 
fication or dehydration. 

Purification may be accomplished by several methods, the best 
of which seems to be of the liquid type. A. R. McTee, in the Oil 
Weekly, Vol. 46, No. 8, describes a treating plant installed by the 
Koppers Company in west Texas. 

Using this method the cost of purification in the Inglewood field 
would be low due to the very low sulphur content of the gas. 

Dehydration offers great possibilities and is evidently of more 
value than purification, as shown by the field tests already referred 
to. Admitting the value of dehydration, we must consider the 
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following points, as suggested by F. W. Sperr, Jr., of the Koppers 
Company. 

1. To what extent must dehydration be carried? 

2. What methods are available for dehydration? 

3. Does dehydration involve any disadvantages outside of extra 
attention and operation? 


Extent of Dehydration Required 


Dehydration of the gas to a dew point lower than the lowest 


temperature to which the pipe might be exposed would prevent 
the deposition of liquid moisture and effectually prevent corrosion. 


The curves in Figure 14 show the maximum and minimum daily 


subsoil temperatures in Los Angeles for the year 1926. A study of 


these curves show that for the winter months a dew point of 40 
F. to 50° F. should be sufficient, while during the summer and fall 
a 50° to 60° dew point should insure the complete absence of liquid 
moisture. 


Methods Available 
The available methods may be classified as follows: 
1. Treatment with hygroscopic substances. 
2. ‘Treatment with absorbents. 
3. Refrigeration. 
4. Compression and cooling. 


The first three of these methods are not adaptable to this par- 
ticular problem, as they offer many difhculties in the treatment of 
large volumes of gas at high pressures. This leaves us to a con- 
sideration of the compression and cooling method. 


Cost of Dehydration 


The cost of dehydration by the compression system would depend 
upon the amount of additional equipment, the availability and cost 
of sufficient quantities of cooling water and cost of power. Cheap 
power in the form of natural gas is available in the Inglewood 


held as well as sufficient water. This may be said in general of 
most any oil field in the Los Angeles Basin. Most compressor 
plants already have equipment that could be fitted with higher 
compression cylinders to produce the desired pressure. 


We have made no attempt to calculate costs of dehydration, 
but is is possible to approximate it by a study of the curves in 
Figures 15 and 16. These curves show the necessary compression 
and cooling to maintain various dew points under line pressures 
of 120 Ibs. and 100 Ibs. respectively. They are calculated from 
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Mark’s and Davis’ Steam Tables and are of course theoretical, but 
they agree closely with actual curves obtained by experiment by 
Mr. Barnes of the San Diego Consolidated Gas and Electric Cor- 
poration. (Figure 18). 


Apparent Disadvantages 


There are no apparent disadvantages other than the cost and 
increased attention required, which probably would be small per 
thousand cubic feet of gas delivered. . 


Other points worthy of consideration as advantages are that 
no other substances are introduced into the line, which might later 
give trouble; and that to a large extent hydrogen sulphide would 
tend to dissovle in the water condensed and be thrown out of the 
system. 


Summary and Conclusions 


1. Internal corrosion in the natural gas lines in the Inglewood 
oil field is caused by hydrogen sulphide in water solution, and also 
by sulphuric acid formed from the hydrogen sulphide. 

2. High pressure, through the greater solubility and solution 
rate of gaseous oxygen in the corroding medium, under increased 
oxygen partial pressure, with consequent depolarization of iron, 
is the controlling factor. 

3. Corrosion increases generally in proportion to increased par- 
tial pressure of oxygen, with increasing total pressure. Corrosion 
rises to a maximum and falls off and remains fairly constant. 

4. Dehydration and purification are shown, through experimental! 
evidence obtained as nearly as possible under actual working 
conditions, to practically eliminate corrosion. 

5. Introduction of a light oil into the line in the form of a 
spray, has been shown through actual use to be of great value i 
retarding corrosion. 


Oil Gas Generator Operation and 
Refractories* 


yO MUCH has been written about oil gas in the past Proceed- 
S ings of the Pacific Coast Gas Association that the general 
operation of oil gas generators is well known or very readily 
referred to. The intention of this report shall be to bring out a 
comparison of some of the operating and construction features of 
the various plants. It is feared that oil gas operators may be too 
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content with established practice in a particular plant or process. 
It is believed that none of these plants or processes has reached its 
ultimate operating efhciency. This efhiciency perhaps may best be 
attained by an open-minded practical study bearing in mind fluc- 
tuation in load conditions and gas generation capacity. 

The operation of an oil gas machine with a fixed amount of oil 
for heating and making may be the proper program in a plant with 
a very good load factor with equipment of ample capacity. In 
plants where the peak load approaches 175 to 200 per cent of the 
normal average load such operation would not be justifiable from 
an investment standpoint. It is believed that to hold down invest- 
ment cost a plant may be designed with a normal machine capacity 
to take care of the peak load. This normal generator capacity will 
then be about twice the normal requirement At all but the peak 
periods the machines may be run at under capacity. In an oil gas 
set with good insulation the radiation and convection losses are 
comparatively low, around 1 to 2 per cent. ‘The other losses are 
largely composed of heat carried away in the stack and blast 
gases. At the slower rates of operation the average temperature 
in the checkerbrick is less with lower temperatures of blast and 
manufactured gas. Operating at a slow rate with reduced stack 
gas temperature and gas offtake temperature reduced from 1500” F. 
to 1000° F. a saving in excess of 6 per cent over normal operation 
has been made in one plant. With gas of a relatively high hydro- 
gen content such as oil gas the specific heat per pound is high and 
approximately as much heat is given up to the washbox and cool- 
ing and scrubbing water as goes away with the blast gases. 

The lower operating rates with consequent lower temperatures 
also are conducive to longer life of brickwork. There we have the 
saving in brick and oil on the one side and the extra cost of man 
power necessary for generator operation with this method on the 
other for any given type of generator. The former savings in 
most cases should greatly outweight the latter. The saving in oil 
cannot be determined by the heating or making oil alone, but 
should be based on the total. Where auxiliary boilers are used to 
supply deficiency in steam furnished by waste heat boilers on the 
blast gases the boiler oil should also be included in the comparison 
as slower or faster operation may furnish more or less waste heat. 


Large oil gas plants for base load supply, due to California’s 
recent large increase in natural gas production, are now confined 
to but three companies in the United States. However, several 
smaller companies are making oil gas and some of the larger 
companies use it for standby. 

Questionnaires were sent out to the several companies with the 
idea that the answers received would be of benefit to all interested. 


Five different types of oil gas generators were revealed, although 
the process of manufacture in four of these is very similar. The 
most radical departure and a recent development is the Dayton 


process. This process to date has found application in factories 
and small towns and cities due to its simiplicity, low investment 
cost and continuity of operation. In this process air and oil are 
mixed in the proper proportion and sprayed continuously into a 
heated brick-lined and checkered retort. After the first heating 
the process becomes continuous, partial combustion of the oil sup- 
plying the heat to complete the destructive distillation of the re- 
mainder. Its one drawback for quantity distribution is the high 
specific gravity of the gas made. 

The four other types of generators which produce gas of almost 
identical chemical analysis are: 

(a) The straight shot single shell. 

(b) Its modification in the two shell twin reversible. 

(c) The Jones two shell. 


(d) The Beal’s. 


Gas Generator Operation: 


The generation plant of the largest capacity, now held as a 
standby with natural gas, operates straight shot generators only. 
One other large plant operates straight shots entirely. The com- 
pany producing the greatest amount of oil gas operates Oil Gas 
Process machines at al! of its large plants. One company operates 
2 straight shot, a twin reversible, and an Oil Gas Process machine. 


Generator Capacity: 


Oil gas generator capacities vary from 144 M. cu. ft. per 24 
hours in the Dayton and Beal’s process up to 5000 M. cu. ft. per 
24 hours in the 27-foot diameter straight shot and 18 ft. 9 in. Oil 
Gas Process. The maximum capacity of these latter machines is 
given as 6,000,000 cu ft. per 24 hours. Table No. 1 shows the size 
and capacities of various oil gas generators. 
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TABLE NO. I 
Capa ity per 
24 hour day 
Maximum 


Height of Shells 


Secondars Normal 


Diameter | 
Type Primary Secondary Primary 


Improved 


Jones iSft. Sin. Wht.9in. 49 ft.0in. 63 ft.0in. SOOOM. 6000 M. 


Improved 
Jones 16 ft.6in. 16 ft. 6 in. 


Improved 


Jones 16 ft.Oin. 16 ft. O in. Sft.0in. § _Oin. 4000 M. 


Improved | : 
Jones 15 ft.0 in. 15 ft.0 in. 5 ft. Qin. .Oin. 2800 M. 


Improved 
Jones 12ft.O0in. 12 ft.Oin. 37 ft. 5 oie Oin. 2000 M. 
Improved 
Jones . On. 


Oin. 53 ft.3 in. 4000 M. SOOOM 


9 ft. 6 in. 5 ft. O in. 960 M. 


Improved 

Jones 8 ft. 3 in. 8 ft. 3 in. -Oin. 32 ft. O in. 840 M. 
Improved 

Jones ; () in. 
Old Style 

Jones . 0 in. 
Old Style 

Jones 8 ft. 6in. 
Old Style 

Jones 8 ft. Oin. Sft.0in. 2 Om. 3 Q in. 624 M. 
Old Style 

Jones . O in. 
Straight 

Shot .Oin. 3 ft. 3 in. 5000 M 6000 M. 
Straight 

Shot . Orn. . Oin. 2500 M. 


6 ft. O in. 23 ft. O in. 360 M. 


9 ft. Oin. 30 ft. O in. 720 M. 


8 ft. 6 in. .Oin. 24 ft. Oin. 672 M. 


6 ft. Oin. . 0 in. 2 ft. O in 360 M. 


Straight 
Shot 0 in. , .Oin. 1650 M. 2000 M., 
Straight 
Shot 0 in. 't. O in. 800 M. 
Straight 
Shot . 0 in. 30 ft. On. 600 M. 
Straight 
Shot 0 in. 7 ft. O in. 456 M. 
Straight 
Shot Sft. O in. it. O in. 360 M. 
Straight 
Shot 6 ft. O in. . On. 240 M. 
Lowe 4 ft. 6 in. 4ft.O0in. 14 ft.O0in. 14 ft. O in. 168 M. 
Beal’ s 6 ft. 6 in. S$ft.0in. 12 ft.Oin. 12 ft. Oin. 144 M. 288M 
Dayton sft. lx4ift.w 7 ft. 6 in. 144 M. 


Oil Specifications: 

Gravities vary from 15 to 20 A.P.I. for the widely used processes. 
It is to be noted that a light gas oil of 36° to 40° I.P.I. gravity is 
used in the Dayton process. Water is under 2 per cent. ‘The 
highest sulphur is 1.36 per cent. The heat content is very con- 
sistent, 18,400 to 19,000 B.t.u. per pound. The highest gravity oil, 
19.1 A.P.I., shows the most value per nound. 

This distillation range shows very little coming over below the 
lower temperature of 400° F. with the dry point slightly over 
700° F. Residue varies from 6 to 10 per cent. Table No. 2 gives 
the specifications as given by various companies designated from 


(a) to (1). 


Cycle of Operation: 

The complete cycle of operation as practiced varies from 12 
minutes on a 12 ft. diameter Jones generator to 36 minutes on a 
20 ft. straight shot generator. ‘These periods have no doubt been 
established to fulfill some requirement of efficiency, smokeless 
operation, proper brick temperature and carbon deposit tempera- 
ture. The single shot process ordinarily has the longest cycle. In 
the two shell Jones process the idea is to produce blue gas from 
the carbon remaining in the brickwork and after being heated a 
larger proportionate amount of carbon at the higher temperature 
should react with the steam with shorter cycles. 

In the two processes the heating period is divided into a dry 
blast and an oil blast. In the Jones process the making period is 
divided into a tempering period immediately after the heating 
period, during which time steam only passes over the hot carbon, 
an oil distillation period, and a purge period. The tempering 
period is omitted from the making period in the straight shot 
process. One company breaks up the purge period into two parts, 
steam as ordinarily used on the sprays being all that is introduced 
during a period after the oil is shut off and an additional quantity 
of steam added for the remainder of the making period. 

Some of the main cycles are given in Table No. 3. 

It is to be noted that where cycles with equal heating and mak- 
ing periods are used or where the making period is one or two 
minutes longer than the heating period, the use of two blowers to 
each pair of machines has been adopted. This places a fairly 
constant air requirement on one blower and the other is held in 
reserve. Where the heating period is one-third of the making 
period one large blower might serve three generators. A two 
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blower installation with three generators would be ideal, one 
blower to be held in reserve. 


The most flexible arrangement is to have all blowers working 
on one system of air piping. The disadvantage is the entire shut- 
ting down of the plant for one main blast head explosion and 
more area for air leakage when only a part of the plant is in use. 
In the large two shell plants the two blowers, each with capacity 
for two generators to two gas machines, has been quite generally 
adopted, while in the large straight shot plants all blowers “have 
been connected in parallel to one main air header. 
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TWO SHELL 
Heating Period 
Size Dry Blast O:l with Blast 
Air for primary and Air and oil for heat- 
secondary blasting. ing. Steam for heat 
Steam for cooling ing oil atomization 


all burners and and cooling all 
sprays. sprays 
| 16 ft. 6 in. 5 minutes 2 minutes 5 minutes 
Primary Secondary Primary 
| 18 ft. 9 in. 3% minutes 4'%4 minutes 
| 15 ft. 0 in. 2 minutes 4 minutes 
| 12 ft. 0 in. 1'4 minutes 4 minutes 


STRAIGHT 
Heating Period 
Dry Blast Oil with Blast 

Air for blasting. Air and oil for heat- 
Steam for cooling ing. Steam for heat- 
all burners and ing oil atomization 
sprays. and cooling oil 
sprays. Steam also 

for cooling heating 

burners when no oil 


is used. 
Plant A 
20 ft.-22 ft. and 
27 ft. diam. 3 minutes 7 minutes 
Generators 
Plant B 
20 ft. and 27 ft. 
diameter 3 to 12 minutes 0 to 9 minutes 


Generators 


TABLE NO. 2 


TABLE NO. 3 
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Oil Spraying and Heating 

The number of making sprays varies from 1 to 14 per shell in 
the two shell sets and from 1 to 24 per shell in the straight shot 
sets. ‘The oil rate per minute per spray varies from 1.75 to 5 
gallons per minute in the straight shot machines and from 1.2 to 
2 gallons in the secondary sprays of the Jones two shell sets. The 
oil rate in the primary sprays of the Jones sets varies from 2.5 to 
3.5 gallons per minute per spray. 

From the answers received to the question on fineness of spray 
it would appear that in the straight shot process the best results 


- = on _ 
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“Eas war tie Gas Aa Gs poke ee 
0.073 Begins (@ 212 C., 
(a) 16° A.P.I. 0.1 1.173% 84 sec. (@ 122 F. 18,608 4.0% inne © am §¢3G | 
(@ 60° F. Universal 250 —- 300° C.— 9.4 | 
104 sec. @ 200 F. 300 — 350 C.— 17.2 
350 — 400 C. — 62.3 
Residue - ie 
oP nai Dry Point 395 C. : | 
a 18° A.P.I. oe 0.75% 18,500 Residue 1% ; | 
(c) 16° A.P.I. 0.75% | 
Water 1.3 
1.5% to 200° C.— 3.9 
(d) 16.1 A.P.I. B.S. & 1.08% 18,400 200 — 250 C.— 4.3 
W 250 — 300 C. — 13.2 
300 —- 350° C. — 21.5 
350 to final boiling point 41.8 
At boiling point, 3.1 
Residue by difference, 10.9. 
Pitch, 1.7. 
Coke by wt., 6.2. 
(e) 36° to 40° 0.50% 
e I.P.I. 
eer 9 ae me: 18,739 
(g) 15° to 20° A.P.I. not over 300° F.—550 F.—18.0 
at 60° F. 2% 1/25% 18,600 550 F.—700 F.—25.5 
aks i ene hie ne 700 F. and over—38.5 - 
(h) 19.3° A.P.I. 83% 19,000 300—550° F.—21.5% 
5$50—650 F.—25.5% 
) Residue 6.46. ; 
(i) 


JONES PROCESS 
Making Pertod 
Tempering Oil Injection Purge 
Steam through prim- Oil atomized with Steam through prim- 
ary and secondary steam through prim- ary and _ secondary 


‘super-heaters and ary and secondary superheater and 


throat and for cool- sprays. Steam throat and for cool- 
ing all sprays and through primaryand ing sprays and 
burners. secondary super-_ burners. 


heaters and throat 
and for cooling 
heating burners. 


» minute 7 minutes 2\. minutes 


5 minute 5\4 minutes 2 minutes 
‘4 minute 5 minutes ‘4 minute 
14 minute 5'4 minutes 14, minute 


SHOT PROCESS 
Making Period 
Oil Injection Standing Purge Scavenging Purge 
Oil atomized with Steam at ordinary Steam pressure in- 
steam through atomization rate or creased on making 


sprays. Steam for less to making burn- sprays or admitted 
cooling steam for ers. Cooling steam through auxiliary 
heating burners. for heating burners. nozzles. Cooling 


steam for heating 
burners. 


16 minutes 2 minutes 2 minutes 
16 minutes 8 minutes 0 minutes 
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are obtained from a fine spray or mist and that the best results 
are probably obtained with spray rates not to exceed 2 gallons 
per minute per spray. In the Jones process where superheated 
steam and direct air blast come in contact with the carbon on top 
of the checkers in the primary shell a greater rate with a lesser 
degree of atomization is permissible. It is to be noted that in the 
secondary shell where the air blast is spent before reaching the 
carbon on top of the checkers in the secondary shell the rate is 
held down to less than 2 gallons per minute per spray. 

Oil pressures used on the making sprays vary from 13 pounds 
per square inch to 75 pounds per square inch and in the heating 
burners from 13 pounds to 50 pounds per square inch. Steam 
pressure for making steam varies from 45 pounds per square inch 
to 140 pounds per square inch and for heating steam from 35 
pounds per square inch to 140 pounds per square inch. 

Various methods are used for mixing the steam and oil. Hayden 
& Derby ejectors and various types of individually made sprays 
are used. The steam orifice opening used varies from 7/32-inch 
to 5/16-inch. Spray tips of various metals have been used. To 
date it is questionable whether the various heat resisting metals 
are any cheaper to use in the end than cast iron. Favorable re- 
ports are given for cast iron with 1 per cent to 2 per cent nickel 
content. Other favorable reports are given for Delhi and Stelite 
metal. The big problem is to produce a metal in which the spray 
openings will remain true when subjected to heat and the oxidiz- 
ing and reducing atmospheres. Ordinary cast iron seems to fill 
this gap as cheaply as anything produced. 

The quick removal of sprays is accomplished with ground joint 
unions for the steam and oi! connections and flange plates fastened 
with slotted bolts and wedge keys. A graphite paste is used in- 
stead of red and white lead as formerly. 

In straight shot generators good results have been obtained by 
placing the making oil sprays as close as possible to the top of 
the generator. Flatter crowns made from shapes instead of stand- 
ard brick forms have helped to accomplish this. More atomization 
space is given above the checkers and the oil has a greater dis- 
tance to travel before meeting the hot bricks. 

All but one company report the introduction of oil at a uniform 
rate during the making period. One company has found a slight 
advantage in making a more uniform B.t.u. by using a higher rate 
of oil input at the start and gradually reducing the rate as the oil 
is put in. 

Oil is heated from 140°F. to 220°F. The fuel oil as generally 
used is found to have reached a low and slowly decreasing vis- 
cosity between 180 F. and 220 F. For this reason most of the oil 
gas companies install sufhcient heater capacity so that a tempera- 
ture may be maintained during the peak load periods at 200 F. 
Either exhaust or live steam is used. Some piants are equipped 
with exhaust steam for the initial heating and iive steam for the 
final heating. The three main factors in oil heating are the heat- 
ing surface, the oil velocity and the steam temperature. With a 
given heat exchange surface the capacity of the heaters may be 
increased within certain limits by using a higher steam pressure 
and a greater oil velocity. Heaters as used are the Braun, An- 
dole Engineering Company heater, Coen heater and various home 
made pipe coil, spiral and return bend ,tubular and ammonia coil 
types. 

Making oil per thousand in the Jones process varies from 6.5 
gallons to 7.3 on 540 B.t.u. to 550 B.t.u. gas in machines from 
9 ft. 6 in. diameter to 18 ft. 9 in. in diameter.. In the straight 
shot process making oil varies from 7.5 gallons to 8 gallons on 
550 B.t.u. to 570 B.t.u. gas in machines of 12 ft. diameter to 27 ft. 
diameter. Heating oil in the Jones process varies from .8 gallons 
to 1.2 gallons per M and in the straight shot process from nothing 
to 1.3 gallons per M. 

The wide variation in heating oil points out that much may still 
be done toward heat saving in blast gases and manufactured gas 
by the proper operation methods 


Steam 

Plant steam pressures vary from 50 lbs. per square inch to 145 
lbs. per square inch and from saturated to 120°F. superheat. 
Pressures for atomizing oil in burners varies from 35 Ibs. per 
square inch to 140 Ibs. per square inch, and for atomization in 
making sprays from 45 lbs. per square inch to 140 lbs. per square 
inch, 

Waste heat boilers are used in two large straight shot plants. 
For one of these plants the boiler oil per 1000 cu. ft. of gas for all 
purposes has been cut from .7 gallons per 1000 cu. ft. to .2 gallons 
per 1000 cu. ft., representing a saving of over 2,000,000 gallons 
per year. Beside the monetary saving the conservation of natural 
resources cannot be overlooked. 

In the Jones process steam for purging and tempering is put in 
through separate loops and nozzles and the question arises if it 
would not be better to have separate loops for purging in the 
straight shot process. One large company uses a large quantity of 
steam for purging at the end of the making period in this manner. 
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Another company has held down to smokeless operation by 
lengthening the time of purging by using the same rate of steam 
for ordinary oil spraying through the making sprays. No com- 
panies as yet have used exhaust steam in the gas making process. 
One company at present has plans for using exhaust steam for 
the heating burners and purging between the hot valves on flues 
to waste heat boilers. ‘The steam is to be kept dry by the intro- 
duction of sufficient superheated live steam at low pressure. 

The steam used in the gas generator varies from 32 pounds to 
36 pounds per 1000 cu. ft. in the Jones process and from 20 pounds 
to 30 pounds in the straight shot process 


Gas Analysis 


An analysis of the gas from four Jones plants and two straight 
shot plants are given in Table No. 4. 


TABLE NO. 4 
Jones Straight Shot 


Carbon Dioxide bi Se _ 4,85 2.06 
Illuminants ........ ae eS 2.99 
SIS 1 Sustidehinivaciceuddied . 0.65 0.57 
Carbon Monoxide - v aye _ 10.57 8.44 
Pane ek Se nT Sone . 49.35 52.83 
a . 25.40 30.56 
Nitrogen tees eee TC 2.56 
eG eS ts : 548 566 
Specific Gravity ............... } 462 382 


———— 


The variations in B.t.u. in the straight shot process during one 
run are given from 490 to 600 by one company and in the Jones 
process from 405 to 613. 

The specific gravity of the gas in the Jones process is about 
20 per cent greater than in the straight shot process due to greater 
percentages of carbon monoxide, carbon dioxide, illuminants and 
nitrogen. 


Saving at Gas Offtake 

The gas offtake temperature in both processes is about 1500°F. 
This has been reduced in the straight shot process, by slow oper- 
ation, to 1000°F. and less. Such a drop in temperature means a 
saving of half of the heat normally going to waste at this point. 
By this method the efficiency of the oil gas making process based 
on gas production only, has been increased from some 43 per cent 
to 49 per cent. 


Air Requirements and Apparatus 

The air quantity used varies from about 2300 cu. ft. per 1000 
cu. ft. of gas to 3200 cu. ft. per 1000 cu. ft. of gas in the larger 
Jones sets and from 3000 cu. ft. to 5700 cu. ft per 1000 cu. ft. of 
gas in the larger straight shot sets. Air pressure varies from 18 
inches to 35 inches at the blower and from 7 inches to 19 inches 
at the generator... Venturi and orifice meters are used for air 
measurement and control. The quantity of air is adjusted by the 
opening in the blast valves as indicated by these meters. 

In air systems where all machines are operated from one main 
header a Shallcross control operating the inlet butterfly valves of 
the blowers has been found quite satisfactory. The butterfly inlet 
valves are operated by a small direct current motor which is gov- 
erned by the air pressure. 

Where steam turbines are used the air pressure is easily gov- 
erned automatically by the speed of the turbine. 

The blowers are mostly driven by constant and variable speed 
direct connected motors, and direct connected steam turbines. 


Blast Gases 

The blast gases leaving the machine are about the same in quan- 
tity as the air entering. They may be figured as having a specific 
heat per lb. of .24 B.t.u. Their temperature is usually from 1500° 
to 1800°F. Thus a straight shot oil gas generator, using 5000 
cu. ft. of air per thousand cu. ft. of gas made, equipped with 
waste heat boilers with stack gas temperature of 500° F. will 
roughly save: 


5000 X .076 X 1000 X .24 


18500 


70 
lbs. of oil or about .44 gallons, which amounts to 91,200 B.t.u. per 
1000 cu. ft. of gas. 
There is some additional heat due to the steam used in the 
making process being superheated to 1500°F. temperature and 
then cooled down to the 500°F. boiler stack gas temperature. 


Carbon Deposits and Lampblack 

The carbon deposit on top of the checkers is held down by dry 
blasting under capacity operation and liberal use of steam. One 
Jones process plant reports the use of steam without oil every 
eighth run. 
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The proper number of sprays per generator with rates of 2 
gallons or less per minute with a large space in the generator 
above the checkers to form an atomization chamber has been 
found by one company to keep the top of the checker brick almost 
clean during long periods of operation. 


Shutting down the machine and allowing the carbon to burn 
away by natural draft through spray and clean out openings is 
also practiced. 


The twin reversible type of generator where the unspent air 
blast comes in direct contact with the hot carbon also has an 
advantage in this respect. In the Jones machine the primary shell 
is kept free from carbon by the direct preheated air blast and 
superheated steam. In the secondary shell the amount of oil used 
is less than in the primary and the tops of the checkers keep 
fairly free from carbon on this account. 


Some plants use cinder catchers and report good results. 


Lampblack produced varies from 13 Ibs. to 24 Ibs. per 1000 
cu. ft. of gas made. The lower figure is approached in the Jones 
process and the higher figure in the straight shot process. 


Interlocking and Automatic Control 


Several companies report the use of interlocking control levers. 
One large company claims increased production on account of the 
ease and speed of operation, other companies report no advantage 
other than safety. One company uses automatic control with one 
generator and reports a questionable advantage. 


The use of an emulsifiable oi! in the water for hydraulic cylin- 
der operation increases the ease of operation and prevents rusting 
of the cylinders and rods. 


Sequence of a Number of Generators 


The operation of generators in the proper sequence where sev- 
eral are in use will help greatly to cut down investment in blower 
and oil pumping capacity and avoid large variations in oil and 
air pressure. In one straight shot plant on a 36 minute cycle with 
three generators in use, they are started 12 minutes apart, with 
four generators nine minutes apart, with six generators six min- 
utes apart, etc., etc. 


Regeneration 


The use of regeneration for air preheating is not practiced as 
such by any of the oil gas companies. One company, by the efh- 
cient atomization of oil in a well insulated generator with the 
proper height and spacing of checker brick has been able to run 
a machine at long intervals, when the demand for gas was not so 
great that excess making oil was required, without the use of 
heating oil. The heat for raising the temperature of the upper 
checker brick comes from carbon deposited in the brick, an igni- 
tion temperature being reached some 3 or 4 feet above the bottom 
of the checker brick. ‘This has allowed the bottom part of the 
checkers to act as a regenerative chamber. 


The efhcient spray of oil at the top gasified and fixed before 
traveling the entire distance through the checkers imparts heat 
to the lower checkers before passing out through the offtake near 
the bottom of the generator. The incoming blast air takes up 
this imparted heat and after passing to the zone of ignition tem- 
perature unites with the carbon to heat the fire brick above. 


By placing a checker brick chamber at the bottom of a straight 
shot machine below the heating burners the gas passing out through 
the offtake might be reduced in temperature. It is a question, 
however, whether the added cost of construction would be war- 
ranted. 


Pyrometers 


All oil gas companies invariably report that thermo couples 
placed in the brickwork are of little value due to the local heating 
of carbon deposits. Offtake temperatures have been measured 
satisfactorily but a protective sheath that will last for a long 
period here has not been produced. Carbon deposits also make 
frequent cleaning necessary to obtain accurate results. 


Labor Requirements 


In several plants two straight shot generators are operated by 
one man. With a waste heat boiler to two machines and inter- 
locking control levers this works out very well. Sprays are 
cleaned at some plants daily, and at some weekly. One plant 
reports that it is unnecessary to clean sprays on straight shot gen- 
erators. Offtakes are cleaned by various plants as follows: Daily, 
semi-weekly, weekly, and one plant reports that some offtakes 
never need cleaning. Some plants report the cleaning of gener- 
ator bottoms once a year, others that they are only cleaned at the 
time of recheckering generators. 

Various plants clean wash boxes as follows: Every seven days, 
once a month, every four months, every five months, and some 
yearly at the time machine is down for checkering and repairs. 
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Checkering is done in the various machines at intervals of from 
one to two years. 

From the data given by the various plants it would appear that 
there is considerable room for study in design so that the difficul- 
ties apparently overcome in one plant may be likewise overcome 
in others. 


Oil Gas Generator Refractories 


Refractories for oil gas generators present a usage not exactly 


covered in any other industry This is especially true of the 
checker brick. In a water gas set the brick in the carburetor are 
kept clean and are replaced every few months. The change in 


temperature is comparatively small. In the superheater the brick 
are subject to the action of a comparatively clean gas or products 
of combustion with a comparatively small change in temperature. 
These statements were especially true previous to the introduction 
of the back run process. 

In the oil gas process with the long cycles, especially in the 
straight shot process, the temperature changes are over a wider 
range. The top checker brick are subject to the cooling action of 
a comparatively low temperature oil and steam, and the bottom 
checkers and arches come in contact with an oil and air blast. 
The changing of these checkers, especially in a large machine 
where from 20,000 to 60,000 and more are used, is expensive and 
besides require the shutting down of the generator for quite a 
period to cool off, remove the old brick and install the new ones. 

Experience has established the life of these checker brick at 
least one year, and if the machine is not worked to nearly full 
capacity, at two years. 

It would appear that a very dense brick with rapid heat absorp- 
tion and emissivity would be best suited for such work; however, 
another factor enters and that is the ability of the brick to with- 
stand repeated heating and cooling without spalling and failing. 
The general consensus of opinion among oil gas men is that too 
dense and heavy a brick may spall and that a brick of medium 
density and conductivity best serves the purpose of checkers for 
oil gas sets. 

For the side walls and crowns, bricks and blocks with a lesser 
conductivity may be used to start cutting down the heat gradient 
and make for a better insulated machine. Side walls usually have 
a long life, from 10 to 15 years. The under surface of the crowns 
usually last for 10 years and more. Checker arches need occa- 
sional replacement but have the shortest life of any brick except 
the checker brick and neck linings. 

Fire clays from the Los Angeles district, Stockton district, St 
Louis district, and certain Colorado districts have been used with 
good success in the manufacture of brick for oi] gas checkers on 
the Pacific Coast. 

The temperatures as given for a straight shot generator are as 
follows: 


Arch . 1800 to 2200°F. 
Middle checkers , 1800 to 2000 F. 
Upper checkers . 1400 to 1800 F. 
For a Jones set they are given as follows: 

Primary superheater . 1900 to 2100 F 
Primary make chamber 1650 to 1750°F. 
Bottom of secondary 1400 to 1500°] 
Secondary make chamber....... 1550 to 1650 F. 
Secondary superheater . ~ 1350 to 14507] 


There is a certain limit of height to which checkers may 
placed in a generator depending upon their crushing strength at 
the required temperature. 

With standard size brick weighing about 7 lbs. for a 2'2x4'2x9- 
inch brick with 2'%-inch spacing it may be figured that each 


course of checkers exerts a crushing weight of 0.94 Ibs. per sq. | 
and with a 3'%4-inch spacing a crushing weight of 1.13 Ibs. pe 
square inch. Thus if 35 lbs. per square inch is the safe crushing 
i 
strength at 2200 F. not more than -— = 37 courses of checkers 
94 
should be laid with 2'%-inch spacing. If 34-inch spacing is to 
35 
used —— = 31 courses would be the limit. For a large 27 ft. by 
1.13 


43 ft. generator with, say, 45 courses the brick should be able to 
stand 51 Ibs. per square inch at the temperature which it will 
reach in the bottom course of checkers. One company recently 
conducted a test with various makes of firebrick loaded to 46 lbs 
per square inch at 1800 to 2050 F. All of the refractories show: 

signs of deformation at this temperature, some of the better fi 

bricks withstanding a little higher temperature than others. IThes: 
results clearly show that in large generators with the greate! 
depths of checkers, the crushing point is being approached und: 

operating temperatures. Unless the bottom temperatures are 
watched failures may very readily occur. 
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One company uses a brick of high alumina content for the first 
10 rows of checkers above the arches and reports very favorable 
results. ‘The company also uses the same brick for the side walls 
of the fire boxes. The balance of brick used for the upper check- 
ers are the ordinary standard fire brick of good quality. 

In order to provide the proper strength in the first course of 
checker brick where it spans the arches one company uses a 
254x6x10'% brick The interlocking of the brick in the top courses 
of checkers provides strength at this point. With a standard 
brick this only works out for a 3'%4-inch to a 34-inch spacing. 
Each particular spacing requires a different length of brick. A 
2\%4-inch spacing, for instance, would require with a standard 
width of 2% inches, a brick about 7% inches long. 

The following specifications are given by one company for the 
various uses of brick in its straight shot generators. 


ARCH BRICK 
Requirements: 

Low flux and iron content, together with high alumina, but not 
too high, or spalling may result, to make a brick with high soften- 
ing point, very little below melting point. 

Low co-efhcient of expansion, to avoid expansion and shrinkage. 

High spalling resistance, given by absence of glass forming 
constituents. Also a function of treatment and granular structure. 
Typical Sample: 

Analysis: 

Silica ...... : Lakai .. 41.00% 
Alumina 

Iron Oxide .... 

Titania 

Lime 

Magnesia 

Alkalies 


Total iesiltasiptapmaiania’ 

Softening Point, 3300°F. 

Melting Point, 3400°F. 

Spalling Resistance: 25 cycles. Heated to 3000°F. Subjected to 
blast of cold air. Repeated 25 times; 20 per cent loss in weight 
as result. 

Shrinkage, none below 3200°F. 

Load Test, 25 pounds per square inch pressure at 1350°C. No 
deformation. 

CHECKER BRICK (FIRST 12 TO 15 ROWS) 
Requirements: 

High softening and melting point. 

Low co-efficient of expansion. 

High spalling resistance, 

Well filled corners and edges, uniform in size and shape, good 
thermal conductivity. 

Typical Sample: 
Analysis: 
Silica nieseie * | . 52.15% 
Alumina . | saivaitlsniat | | 44.10 
Iron Oxide ........ Crees Sa aT enee 1.25 
Titania . mee 
Lime | ioe bs sscanaendiiy <a 
Magnesia ae ished tn autcatnmealiiatias iar as A 
va a sdiniiisiashlattie Guisinsoocesaiiaatenibiasiinane = aa 


Total........ issn eepainieinec 100.01 
Softening Point 3200°F. 
Melting Point 3300°F. 
Spalling Resistance: 18 cycles (as described under Arches) with 
30 per cent loss in weight. 
Shrinkage, none below 3100°F. 
Load Test, 25 pounds per square inch pressure at 1350°C. 1.6% 
deformation. 
CHECKER BRICK (ABOVE FIRST 12 TO 15 ROWS) 
Requirements: 
Moderately high softening and melting point and low co-efficient 
of expansion. 
High spalling resistance. 
Well filled corners and edges, uniform in size and shape, good 
thermal conductivity 
Typical Sample: 
Analysis: 
Silica 
Alumina 
Iron Oxide 
Titania 
Lime 
Magnesia 
Alkalies ate 
Loss on Ignition 


Total 
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Softening Point 3180°F. 

Melting Point 3250°F. 

Spalling Resistance. Heat to 2500°F. Immediately immerse in 
cold water. No spalling. 

Shrinkage. One-sixteenth inch on each dimension at 2500°F. 


Generator Bottoms: 

Answers to questions by several companies showed various 
methods of bottom construction to prevent excessive heating. One 
company has left air spaces by leaving troughs in the concrete 
open at the ends and with openings to the basement beneath. 
With this method a circulation of air is produced which carries 
away heat from the exposed bottom plate. The reason for gas 
with its tarry products leaking through is largely due to the 
opening up of joints and shearing of rivets due to heating and 
cooling. 

Some difficulty has been experienced with oil leaking from sprays 
and finding its way through the insulating material to the bottom 
of the generator. Tight spray pipes and spray blocks appear to 
be the solution to this difhculty. 

One company has constructed a generator foundation with a 
concave top in order that expansion strains would be relieved by 
the steel bottom sagging downward. 

The following methods of bottom construction inside the steel 
shells are used. 

(a) Ground Sil-O-Cel on bottom. Sil-O-Cel brick for the next 
course above. Fire brick with refractory joints for the following 
courses. 

(b) Sil-O-Cel powder for bottom. Fire brick with clay joints 
in thick layer for courses above. 

(c) Fibre asbestos for bottom. Fire brick with fire clay above. 

(d) Sil-O-Cel brick laid on edges for bottom course. Three 
courses of fire brick laid on edge above. 

(e) C-3 concrete for bottom course. Fire brick above. 

The joints in all brick are usually staggered to make a tighter 
and more uniform insulation. 

The life of the refractory bottoms varies from five years and up. 
Some companies report that the refractory bottoms are never re- 
moved unless the steel bottoms need repairs. 


Side Walls: 

Most companies use the same kind of brick for side walls as for 
checkers. Some saving might be made by using a less expensive 
brick. Where two courses are used the outer course might be of 
a different grade than the inner. Side wall thickness varies from 
41% inches on small capacity generators to 18 inches on some of 
the larger capacity machines. 

Fire clay and brick dust is generally used for laying up the 
side wall brick. It is now generally conceded that high temper- 
ature cement is unwarranted. Considerable success is reported in 
the use of a high temperature cement wash for the inside of the 
walls when newly installed. The best method of wall preserva- 
tion is thought to be by building up the side walls at times when 
checkering is done to their original thickness. Such material may 
not be applied satisfactorily in thick layers and for this reason 
this work should be done every one or two years or when neces- 
sary. The life of side wall brick is from eight years up. This, 
of course, is greatly dependent upon the temperature and condi- 
tion to which the generator is subjected. 

Expansion in the side walls is taken up radially by a powdered 
insulation material next to the steel shell and vertically with 
powdered insulation between the refractory crown and steel top 
of the machine. 


Arches: 


There have been a great many arch failures due to too large a 
radius being used with the production of too flat an arch. These 
failures have been greatly limited by proper generator control, 
sufficient rise of arch and the use of thin joints made with a high 
temperature cement. 

A use of 2 ft. rise in a 5 ft. span has been found satisfactory 
by one company for the checker arches. Previous to this with a 
rise of one half this amount, i.e., 1 ft. in a 5 ft. span, some arches 
had to be renewed annually. Much depends on the loading. 
Some companies report no arch failure with arches having the 
rise % of the span. 

Heating burners should be placed so far as possible below the 
arches to avoid the direct impingement of the flames against them. 


Crowns: 

By the use of crown blocks instead of standard brick, flatter 
crowns of ample strength have been constructed. A crown radius 
of 12 ft. to 16 ft. has been found to be ample. Much atomization 
space may be gained in this manner. One company has used 
crown blocks moulded to exact spherical surfaces. The life of 
generator crowns is reported to be from 15 to 20 years. Impinge- 
ment of flame or oil sprays is very detrimental to brickwork. 
Great care must be taken in heating and during periods when car- 
bon is being burned from machines by natural draft and blast to 
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see that cxcessive temperatures which will damage checkers, side 
walls and crowns are not reached. Another important point to 
insure long life of crowns is to have sufficient height of chamber 
between checkers and crown. 


Companies using large machines, and especially those with 
waste heat connections to boilers, find it an advantage to be able 
to renew crowns without first taking off the steel generator top. 
One company does this by using spherical segments which are 
bolted together as the crown is laid, starting at the skew back 
blocks and working to the top of the dome laying all blocks as 
they go. After the cement is set the spherical segments are re- 
moved starting from the top of the dome down. One company 
does not remove the top and uses a revolving gage cut to the 
proper radius. The bricks are laid without the use of forms. 
Some companies have experienced considerable difhculty in keeping 
neck refractories in repair. Patching is done here with various 
high temperature cements. 


Insulation: 


Various forms of insulation are used between the steel shells and 
linings around offtake linings and between the refractory crown 
and steel top. Sil-O-Cel powder has come into quite general use 
due to its non-shrinking quality up to quite high temperatures. 
When properly tamped it stays well put. Due to the laminations 
in natural Sil-O-Cel blocks, powder and calcined Sil-O-Cel have 
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Pipe Cleaning and Protective Coatings 
for Gas Mains 
By D. R. Hiskey 


Southern California Gas Company 


N THIS AGE of rapid industrial and scientific progress, com- 

mercial development depends upon the degree to which wastage 

of all kinds can be cut. ‘The corrosion of buried pipe probably 
ranks first in importance among the many forms in which this 
evil exists. The great amount of invested capital in lines for oil 
water, and gas which forms the large part of distribution systems 
in our metropolitan areas, are, for the most part, protected in a 
very ineffective manner. 

Never before in the history of the in- 
dustrial world has this question of metal 
corrosion so absorbed the attention and 
engrossed the energies of corporations. 
Facts concerning these devasting forces 
of rust and rot were given in a recent 
article by Arthur’ Brisbane, | stating, 
“that annually 20,000,000 tons of steel 
go to waste through corrosion—that rot 
and rust waste annually three times as 
much American property as fire, whose 
annual loss runs over $1,500,000,000. 
The annual loss through rust and rot is 
more than the combined loss suffered 
through floods, droughts, lightning, frost, 

iM railroad accidents, and shipwrecks.” 

Many millions of dollars are being spent 

by industrial concerns on research and 
D. R. Hiskey . 

experimental work to reduce the amount 

of equipment that is damaged by corro- 


WY 


SAN 
QQ 
SS WN 


DWN 


Y 


SS 


WS 


LS 
SQ 


sion. It is only through proper methods of protection that eth- 
client and dependable service can be rendered. 


Pipe Cleaning 


In 1924 the Southern California Gas Company established its 


laboratory primarily for the purpose of making a study of soil 
corrosion and protective coverings. On account of the magnitude 
of this problem it was difficult to pick out its most important 
phases, but after considerable preliminary survey work it was 
found desirable to start with the pipe in the yard. 


One of the most important requisites to proper protection is a 


clean surface to which the protective covering is to be applied. 
Prior to this time little or no attention had been paid to clean- 
ing, the usual method being to wipe any grease or dirt from the 
pipe with rags and brush the pipe with wire hand brushes. 
While this method is satisfactory to a certain degree it does not 
clean the pipe thoroughly, only removing the mill scale loosened 
by handling. 


A pipe cleaning and painting machine was developed at the com- 


pany plant having a mechanical scratch brush attached. This was 
found to be much superior to the hand method, removing from 50 
to 75 pounds of mill scale and dirt from approximately 15,000 feet 
of one inch pipe. This method of cleaning with a mechanical 
brush is used on pipe from one inch to two inches inclusive. The 
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been advocated by some. Thickness of insulation from 2-inches to 
8-inches is used by various companies. 

In order to equalize the monthly charges most companies charge 
all brick maintenance expenses to one account. From this account 
am amount based on the gas make is charged to operation each 
month. A survey of the condition of the generators is made at 
some time during the year, usually after the peak load operation 
is over, and brick ordered to be shipped at stated intervals through- 
out the summer months when the machines are repaired and re- 
bricked. 

Some of the larger companies maintain a permanent force or 
the nucleus of such a force in a good master brickmason drawing 
upon the local brick masons when needed. 


Conclusion: 


It is hoped that some ideas have been brought out in this report 
that will benefit oil gas operators. Mother Nature, in supplying 
the natural products which we manufacture, is drawing consider- 
able attention away from the manufactured article, for the time 
being at least. 

Thanks are extended to the various members of the committee 
and to others from the various oil gas companies which have so 
freely supplied information for this report. It is hoped that the 
complete answers to the questionnaires sent out on Oil Gas Gen- 
erator Operation and Refractories may be included in the Pacific 
Coast Gas Association Proceedings. 


old method of hand cleaning is still being used on pipe from three 
inches up. This mechanical brush does not remove all of the 
mill scale but much more than is removed by the hand method. 
Several companies use a mechanical brush in cleaning pipe that 
has been buried and is dug up for recoating. 

Other methods of cleaning pipe that have been used in certain 
sections of the country with success are acid pickling, electrolytic 
cleaning and sand-blasting. While these various methods have 
their good and bad qualities there are certain factors which gov- 
ern their use. For instance, the acid pickling and the electrolytic 
systems of cleaning are not particularly adapted to field use as 
the amount of equipment necessary is large and not easily trans- 
ported from place to place. The use of acid in both the pickling 
and electrolytic methods are draw-backs, there being danger of 
not removing all traces of acid on washing. This requires large 
amounts of water, which is often difficult to obtain in the field. 
Furthermore, the possibility of getting any electric current in the 
field is small unless a portable outfit is carried, which entails 
added expense. 

The use of the sand-blast in cleaning is not a new idea but has 
only recently been applied to pipe cleaning. It was contended that 
in using the sand-blast considerable material was wasted due to 
the curvature of the pipe surface, particularly with the smaller 
sizes of pipe. Companies experimenting with the sand-blast have 
found some interesting results. By taking several lengths of pipe 
and laying them down side by side (see Figure 1), little material 
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is lost and considerable amounts of sand can be salvaged, allowing 
it to be used over several times before discarding. 


Sand-blasting is being done by the Los Angeles Gas and Elec- 
tric Corporation with good results. Figures concerning the cost 
of cleaning by this method given by Fred Benson before the Pacific 
Coast Gas Association* prove that the use of the sand-blast is 
practical for cleaning pipe either in the field or in the pipe yard. 


Recently the Southern California Gas Company reconditioned 
approximately 11,000 feet of eight inch pipe, there being two lines, 
one on each side of the street for a distance of some 5500 feet. The 
line on the east side, having been buried about five or six years, 
had been coated with petrolastic cement, while the line of the west 
side had a coating of crude oil. In reconditioning this line it was 
necessary to do all the work in the ditch, which made it necessary 
to dig it about 36 inches wide and down to the new grade. We 
were confronted with the problem of removing the old coating with 
as little expense as possible before sand blasting. As the pipe was 
exposed men were given pipe scrapers and with the aid of these 
were able to remove the gratest part of the old asphalt, after 
which sand-blasters followed. In this manner of cleaning we were 
able to sand-blast from 500 to 600 lineal feet per day of eight hours. 
The crew consisted of 4 men, two of these relief men, in addition 
to one man tending the compressor. The type of sand-blast ma- 
chine used was one made at the plant of the gas company with 
the compressor mounted on a truck. Since this job was completed 
a new type of sand-blast machine has been made, which is some- 
what smaller and simpler, occupying less space on the highway. 
(See Fig. No. 2). The cost of cleaning this line, including the 
hand scraping, lebor and material in sand-blasting, amounted to 
$0.0925 per lineal foot, this being the first job of sand-blasting 
undertaken by the Southern California Gas Company. 


Not only does this method remove all traces of scale and rust 
but leaves the surface of the metal in condition most satisfactory 
for applying the first coat of paint, which is usually a primer. Ex- 
periments in the laboratory and field show that the paint applied 
over a sand-blast surface will dry in one-third to one-half the 
time required by paint over a surface not having the mill scale 
removed. ‘The paint penetrating the so-called pores of the pipe 
has increased the drying surface. It has also been preven by ex- 
periments carried on by the Bureau of Standards that “paints 
applied to metal surfaces for exposure tests have showed less de- 
terioration in the same length of t:me when applied to sand- 
blasted surtaces than those applied to non-sand-blasted surfaces.” 
This same fact should be true when applied to metal to be buried 
underground. 


Sand-blasting is being used more and more extensively by the 
larger pipe line companies throughout the middle west and south. 
Recently the Pan American Oil Company at Los Angeles cleaned 
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and recoated their lines at the Baldwin Hills Field, sand-blasting 
being used on all of these lines. Figures prove that cleaning by this 
method is not any more expensive than the hand cleaning and is 
much more satisfactory. The use of the sand-blast in cleaning pipe 
that has been buried for some time is very essential because every 
trace of rust, mill scale, and dirt is removed from the pipe, also 
pits which may occur on the surface are cleaned out thoroughly, 
exposing any exceptionally bad places. 


Protective Coatings 


While there are on the market at the present time many types 
of protective coatings, many of these are not suitable for under- 
ground pipe lines. When we take into consideration that from 65 
to 75 per cent of the capital of many public utilities is invested in 
underground pipe lines, is it a wonder that millions of dollars are 
being spent annually for protecting these lines? 


There are several angles from which the problem of protective 
coverings must be considered before deciding just what type is best 
suited for any particular conditions. Pipe line men have concluded 
that soil conditions should be thoroughly studied. There are several 
methods of determining the corrosive power of soils, the first of 
which is by chemical analysis. This method requires from three 
to four days to complete, giving the percentages of substances in 
the soil, which either by themselves or in combination make up the 
salts that are detrimental to pipe. Another method is by the use 
of the earth current metter which is probably as quick and accur- 
ate as any. A system of pipe and soil inspections was inaugurated 
by the Southern California Gas Company and the report not only 
gave the condition of the pipe at the time of inspection, but also 
the character of the soil, texture, packing, condition as to moisture, 
whether natural or filled ground, and any evidence of vegetation 
around the pipe. Opportunity was given by these reports and sam- 
ples of soil collected to study the different kinds of soil in which 
the company had lines buried. It is often difficult to recommend 
a treatment for a particular line unless a soil survey is made to 
determine the exact conditions under which the pipe is to be buried. 
While soil in one section may require one kind of coating, a section 
a few thousand feet or a mile away may be of another nature and 
the paint needed may be of another type. If a complete survey is 
made, there is a foundation on which to work out a coating that 
will satisfy the entire needs of pipe protection. Soil surveys should 
be made on all lines being laid. ‘This idea of a soil survey has 
been tried on several lines of the Southern California Gas Com- 
pany: the Ventura 16-inch line, Beaumont 4-inch line, Riverside- 
March Field 4-inch line, and on the Corona-Alberhill line, enabling 
us to locate definitely the bad sections where it was necessary to 
take special precaution. 


The types of protective coatings on the market at the present 
time are in the form of paints, which are applied cold, asphalts, 
which are applied hot, and metallic coatings either applied by dip- 
ping or electrolytically. There are many factors that govern the 
use of any product, such as ease of application, drying time, spread- 
ing capacity, and cost. It seems that the item of cost is oftentimes 
given the most weight, whereas the qualities of a product may off- 
set the first cost several times. If, by applying a product that 
costs, for example, $2 a gallon, the life of a pipe would be in- 
creased from five to 10 years over what a product costing 60 cents 
a gallon will do, then the added material cost is not so great. The 
labor cost of applying either a cheap and inferior product or a good 
one should not vary. 


W. T. H. Thornhill* gives 12 requirements for a _ protective 
coating. Failure of a coating to fulfill any of the first seven 
requirements marks the end of its usefulness as a_ protective 
medium. The first seven are as follows: 


1. It must be waterproof. 
2. It must be unaffected by soil acids and alkalies. 


3. It must have good adhesion to the pipe surface and maintain 
its adhesion. 


4. It must not disintegrate with age, due to internal changes 
of a chemical nature. 


5. It must be incapable of absorption by the soil in contact 
with it. 

6. It must not be affected by underground temperature changes. 

7. It must be dialectric, in order to offer protection against elec- 
trolysis. 


Protective coatings available for underground pipe lines are, first, 
paints; second, bituminous, dipped or poured; third, fabric rein- 
forced bituminous; fourth, Portland cement; and fifth, metallic. 


*Oil Bulletin, February, 1928. 
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Paints 


The majority of paints today are not especially adapted for 
applying to metal underground. ‘There are, however, some few 
paints that have been used with satisfactory results. ‘The main 
objection to paints seem to be the fact that they contain such oils 
as linseed, china wood, and soya bean. Certain of these oils when 
mixed with pigments or other materials will saponify if applied to 
metal that is to be buried in alkali soil. Saponification taking 
place, the vehicle disappears leaving the metal exposed to the cor- 
rosive elements. Another objection to this type of coating is the 
fact that sufficient thickness cannot be obtained by three or four 
applications to give adequate protection. This may apply to a 
great number of paints, but there are some that if applied properly 
can be applied with sufhcient thickness to give proper protection 
under ordinary soil conditions. However, where severe conditions 
are encountered some additional steps should be taken, such as ap- 
plying a reinforcement in the form of a wrapper. The Southern 
California Gas Co. has in the past few years had considerable 
experience with paints, this type of protection having been used 
most extensively. While the company has not felt that this type 
of protection is the answer to corrosion problems, it feels that the 
method of application, together with the ease in transporting 
coated pipe to the field has cut the installation time considerably. 
Several other types of coatings have been experimented with but 
definite results have not yet been obtained. 


At the present time the Southern California Gas Company is 
using a product in the form of a paint which has for a base a 
native asphalt (Trinidad or Bermudez) and Gilsonite. The great 
preservative qualities of native asphalt have long been known. 
This product of nature has successfully withstood decomposition 
for tens of thousands of years. Scientists have long said that 
whenever a way was found to suspend this great preservative in 
liquid form so that it could be applied as a coating, that day cor- 
rosion and decomposition of steel, iron, wood, and concrete would 
be conquered. ‘That all true asphalts are great preservatives is 
evidenced by the fact that even the La Brea asphalt beds near 
Los Angeles have preserved the bones of mammals and pieces of 
wood for countless thousands of years. 


Time studies made on several lines on which this product has 
been applied, indicated that the cost of applying plus the cost of 


Fig. 4. Notice how sling operator in the rear drops top of sling 
to spread paint over top surface of pipe. 
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the product itself would not exceed other compounds. Figure 3 
shows comparative costs of several different types of coatings. 


Recently experimental work has been carried on at the plant with 
a new type of wrapper to be used in connection with this product. 
This wrapper consists of a loosely woven fabric in the type of 
muslin or Osneburg cloth.. This material is purchased in wide 
bolts, then cut to desired width, it being found that a strip which 
has a width equal to the diameter of the pipe to be wrapped gives 
the best results. The pipe after having been cleaned and given 
a bonding coat is then coated with the heavier paint and left to 
dry not less than 24 hours. This is followed by the wrapper of 
dry muslin wrapped spirally, over which another coat of the 
heavier paint is applied and allowed to set 2+ hours before being 
sent to the field. After the pipe has been welded or joined to- 
gether and tested, a final field coat is applied. After testing, the 
joints are wrapped in the same manner. 


Bituminous Coatings 


The second type of coating under discussion is the bituminous, 
either dipped or poured, used by some companies with good results. 
Bituminous coatings are generally applied hot in the field after the 
pipe has been welded or coupled together and ready for lowering. 
While there are objections to this coating, from several stand- 
points there are also good qualities that should be considered. In 
the first place, the method of application either by pouring or 
dipping is easily and rapidly done, besides giving a heavy coat of 
the product. Secondly, this quick application accompanied by 


Fig. 5. Double wrapping pipe in bad alkali soil with muslin; five 
coats of paint applied. 


rapid setting of the product makes it ideal on work where bad con- 
ditions are encountered, making it necessary to lower immediatels 
after application. Last, the cost is small due to the low cost of 
application and material cost. Certain bituminous products are 
known for their ability to withstand electrolysis action, which 
makes them adaptable for this purpose. 


In discussing the other side of this question of bituminous coat- 
ings, one objection seems to be, that most of these bituminous 
products are brittle when cold. When such is the case it is very 
difhcult to handle any pipe so coated without doing some damage 
to the covering. When pipes are dropped or knocked against each 
other, pieces of coating may fall away or become cracked, and 
although cracks may not be visible to the eye, they take the form 
of hair checks, allowing moisture to work in under the coating. 
Thus the value of a brittle coating as far as protection is con- 
cerned is worthless, one of the most important factors in choosing 
a protective covering being its tendency to withstand moisture. 


In the past few years considerable pipe has been coated with 
bituminous products and reinforced with a felt paper. This 
reinforcing generally is applied, by means of a machine, spiraily 
around the pipe, leaving a welding space of some 12 to 18 inches 
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Fig. 6. Wrapping joint with muslin. The lapping of muslin is 
evident in the illustration. Pipe was wrapped by machine. 


on each end, these ends being wrapped in the field after welding 
and testing. However, there are some companies applying this 
wrapping in the field, using a coating of hot material followed 
by the wrapper over which another coat of asphaltic material 
is applied and in some instances a second wrapping of felt paper. 


When pipe is treated in this fashion the wrapper comes from 
a roll, goes through a hot bath of asphaltic material and then 
around the pipe. After this operation the pipes are rolled in 
sawdust or shavings to prevent sticking. A coating that is rein- 
forced by a felt or fabric wrapper will last considerably longer 
than one not so protected. 


K. H. Logan* of the Bureau of Standards states that: 


“The thicker coatings obtained by the use of fabric impregnated 
with asphalt or coal tar pitch appeared better, but in several 
instances there was evidence of deterioration of the asphalts. All 
of the asphalts tested are of the air blown variety. Whether 
a natural asphalt would give different results is not known by 
these tests. : 

“Bituminous coatings may stand up well in some soils but 
entirely fail in others. 

“The writer's attention has recently been called to instances of 
pipe protected by asphaltic materials reinforced with paper, 
showing sections with pockets in them that are filled with water. 
The paper in some cases had disintegrated to such an extent that 
moisture had found its way into the asphalt and was sealed 
against the pipe. In removing this asphalt and paper, water 
would drop from these pockets and blisters, there being apparently 
little life in the coating.” 


Cement Coatings 


Portland Cement, another type of coating used to some extent 
in the Middle West, is expensive but has evidently given very 
good results. From experience of certain operators, lines so 
protected have lasted from 15 to 20 years, the pipe still being in 
perfect condition. The usual method of application is to build 
a form around the pipe so that the cement has a thickness of two 
inches on the bottom, one and one half inches on the sides and 
one inch on the top, the mix being one part of Portland Cement to 
two parts of clean, sharp sand. This method of cement coating 
may be ideal for transmission lines, but is not adaptable to lines 
traversing metropolitan areas where in making service or main 
tie-ins the coating would be destroyed. It is impossible to repair 
the cement coating without leaving cracks. Then again as develop- 
ment takes place within the city, old mains must be replaced by 
larger ones, which would necessitate the destroying of the cement 
around the pipe, rendering it unfit for further use. As far as 


*QOil and Gas Journal. Vol. 26. 
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moisture is concerned, the penetration has been found to be about 
one quarter of an inch. 


Metallic Coatings 


During the past few years considerable experimental work has 
been done in the field of metallic coatings. Galvanizing, a form 
of metallic coating, has been used for many years with excellent 
results. It is known that galvanizing a metal will retard corro- 
sion for many years, eventually breaking down under severe 
conditions. 

The coating of pipes with a metal coating may be accomplished 
in one of three ways. First by dipping in molten metal, second 
by electroplating and last by spraying. The last mentioned 
is comparatively new, but from all indications is very successful, 
the coat being applied with a spray gun similar in design to 
the acetylene torch. Another metal that has been used quite 
extensively for protection is lead, but it has been contended by 
some that metallic coatings have a tendency to create galvanic 
action, thus destroying the protective qualities of the coating. 
K. H. Logan, in his “Corrosion Investigation Results,” states that, 


“__while specimens of sheet lead showed little corrosion in all 
but a few locations, so much cannot be said for specimens of lead 
coated pipe; 56 out of 87 specimens removed showed pits 0.02 
inch deep or deeper and in a number of samples the pits were 
deeper than on the corresponding specimens of unprotected steel 
pipe. This accelerated corrosion is attributed to the galvanic 
action where the lead coating was imperfect.” 


One of the main objections to this particular type of protective 
coating is the cost, which is in a class with the cement type. 
Another bad feature is that the coatings are conductors of 
electricity, therefore offering no protection against electrolysis. 
The only real method by which a metal might be used as a 
means of protection is in the form of an alloy. While there are 
several such metals on the market having excellent corrosion 
resisting qualities, their cost has delayed their use by utilities or 
other companies having many miles of pipe underground. Many 
experts are, however, of the opinion that an alloy of some nature 
will be the final answer to the problem of corrosion. 


Central Plant vs. Field Treatment 


There are possibly three other factors that have a more or 
less direct bearing on this question of pipe protection, which 
I believe are advisable to take up at this time—the first, appli- 
cation of the protective coating either at a central plant or in 
the field; second, protecting joints after a line is completed; and 
third, transportation of treated pipes to the job. 


Much discussion as to whether or not pipe should be treated 
at a central plant or in the field has been carried on of late. 
While many of the big pipe line companies generally do their 
work of applying the protective coating in the field, many utilities 
are coating their pipes at a central plant before distributing them 
to the various jobs. ‘The practice of treating pipes in the field 
has advantages, namely, that of eliminating the possibility of 
damage to the coating in transportation, and the necessity of 
treating joints separately after welding and testing. The field 
coating of pipe is very satisfactory where a line is laid across 
country and plenty of time can be allowed for the coating to 
set; however, where lines are laid in congested districts these 
lines must be put underground in the shortest possible time, and 
therefore pre-wrapping at a central plant has advantages. In 
certain districts where a large percentage of main extensions 
are short, usually less than 200 feet in length, the pipe may be 
advantageously treated previous to shipment to the job. By 
having the pipe so treated before hand, one main laying crew 
is able to complete two or more short extensions in one day. 


Protecting Joints after Completion of Line 


The second point dealing with the treatment of joints after 
a line has been welded and tested depends for its method entirely 
on the type of coating used. For instance, on painted lines the 
usual method is to remove any loose mill scale and any other 
foreign matter that might be adhering to the pipe, then apply 
three coats of paint, these coats overlapping the paint already 
applied to cover up spots caused by material burned off in weld- 
ing or abrasions from wrenches and chain tongs. Sections 
damaged in transporting or moving on the job are retouched 
when the joints are treated. 

If the coating is bituminous alone or reinforced by a fabric 
or paper, a coat of hot material is applied over the weld, to 
be followed by a spiral wrapping which overlaps the coating 
already in place, thus securing a tight seal. If the line is 
coupled together, then a wrapping is made to the coupling and 
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Fig. 7. Apparatus used in sliding pipes under services to prevent 
damage to coated pipe. 


either a separate wrapping put over the coupling, or a shield 
placed around it, which is then filled with asphalt and allowed 
to set. In case of a leaking joint this coating may be removed 
without much difficulty. In some instances the joints are wrapped 
with a cloth, such as muslin, which tends to cling to the pipe, 
leaving no possibility of air pockets into which moisture could 
creep. If any abrasions have occurred during the process of 
construction these are generally patched with tar and a piece 
of the fabric; however, in the majority of cases these patches 
do not stay in place, leaving a spot at which corrosion is certain 
to set in, therefore a strip extending completely around the pipe 
is advisable, thereby eliminating the possibility of moisture getting 
under the coating. 


Transportation 


It is dificult to haul treated pipe into the field without some 
damage to the covering. Oftentimes the amount of pipe trans- 
ported is small, making it necessary to carry other supplies with 
pipe. When this is done some means should be provided whereby 
the other materials do not come in direct contact with the treated 
pipe, a heavy canvas or boards usually being put on the pipe to 
lessen the damage caused by a shifting load. 


SUMMARY 


In summing up the various points discussed it might be well 
to consider the factors that govern any method of cleaning and 
protecting metal pipe lines. In the matter of cleaning the surface 
there are several methods which have good and bad qualities. 
Much depends upon the working conditions, methods of handling, 
kinds and source of supply of materials, together with field and 
plant conditions. 

Mr. C. R. Weidner* makes a comment as follows on cleaning, 
which carries much food for thought. He says: 

“No matter how good the materials used in protective coatings 
may be, unless they are applied properly their purpose will be 
defeated. The surface of the metal must be cleaned of all loose 
mill scale, rust, dust, and all traces of oil and grease, if good 
results are to be expected.”’ 

Even new pipe should be cleaned to remove the mill scale. 
Mill Scale is electro-negative to iron and steel and when immersed 
in water tends inevitably to stimulate pitting. Examination of 
corroded pipe shows signs that pitting often starts around the 
edges of mill scale. Loose scale and rust can be removed by 
pickling, sand blast, wire brushes, scrapers, hammers, and files. 
Grease, oil, and dust should be removed by washing the surface 
with a volatile distillate. Many past failures were no doubt due 
to improper preparation of the surface or improper application, 
rather than faulty materials.” 

In considering a protective coating it would seem advisable 
to make a complete soil survey to get the exact conditions under 
which the pipe line is to be laid. In following such procedures 
the engineer has a foundation on which to work out a suitable 
type of coating or coatings that will properly take care of all 
protective needs. 

Quoting Mr. Weidner again, he gives figures and some formulae 
which might be of some value: 


—___ 


*National Pet. News, Vol. 18, No. 49 
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“Although there are available a considerable variety of pro- 
tective coatings having certain corrosion resisting properties, the 
problem is to choose the best or most economical one to meet 
certain conditions. The choice depends upon a number of factors: 

1. The service life of the pipe line. 

2. The physical life of the unprotected pipe. 

3. The physical life of the protected pipe. 

4. The cost of the pipe line. 

5. The cost of the protective coating. 

6. The cost of repairs. 

7. The future cost of replacing the pipe line. 

“The best thing that can be done at present is to make an 
estimate of the yearly depreciation of unprotected and protected 
pipe. Then compare the difference to the interest and depreciation 
on the cost of the protective coating. 

“The greater the saving that can be effected, the better the 
coating material, other things being equal.” 

Thus assuming: 

A—$10,000—cost of 8-inch pipe per mile. 

B—5 per cent—annual rate depreciation for unprotected pipe. 
C—4+ per cent—annual rate depreciation for protected pipe. 
D—$1,000—cost of protective coating. 

E—5 per cent—interest rate. 

Then: 
$10,000 X .05=$500—Annual depreciation for unprotected pipe. 
$10,000 X .04=$400—Annual depreciation for protected pipe. 
$1,000 X .09=$90—Annual interest and depreciation on coating. 
500—$490—$10—Saving per year due to coating. 


Then: 
AB—AC=D(C-+E) 
A(B-—C) 
D =the maximum amount to be expended for coating. 
C+E 


100(A+D) 100 
——— = Minimum economic increased life of pipe in 


AB—DE 5B years. 


The Necessity for Corrosion Research* 


N INCE the last general report from the Committee on Pipe 
Corrosion at the Pasadena Convention in 1926 there have been 
many developments in the field of protection to underground 

pipe and these deserve such serious consideration that it is really 
requisite to recast much of the program of the Pacific Coast Gas 
Association on this subject. In detail some of these developments 
may be noted: 


Other Studies of Corrosion 


Highly organized work has been under- 
taken by various bodies to investigate the 
reasons for underground corrosion of pipe 
and to determine how it may be com- 
bated One phase of the corrosion prob- 
lem which has in the past occupied a 
considerable amount of time and atten- 
tion of the Pacific Coast Gas Association 
is now being investigated on a full time 
schedule of operation by the Bureau of 
Standards at Washington, D. C.; this 
has reference to the widely varying soil 
conditions found to be productive of cor- 
rosion of substantially every degree of 
intensity. The investigation embraces all 
of the commonly encountered types of soil 
in the United States and is being carried 
out with specimens buried in all sections 
of the country and furthermore involves 
ferrous as well as some _ non-ferrous 
metals of different compositions. The Bureau of Standards 1s 
carrying on a 10-year experimental program and probably will 
continue this program for a further period. However, as reports 
are available on only the first four years of this program it is not 
yet possible to draw definite conclusions on the work. 

The American Petroleum Institute is undertaking a very exten- 
sive program in connection with corrosion; this program will in- 
clude the study of corrosion conditions as affecting not only under- 
ground pipe lines but the internal and external corrosion of steel 
tanks, refinery equ:pment, oil well casings, pumps and pump rods, 
and in general wiil touch upon corrosion wherever this makes 
itself manifest in the whole petroleum industry. 


Dozier Finley 
Chairman 


*Report of Committee on Pipe Frotection Dozier Finley. Paraffine ¢ 
Chairman: C. D. Bell, Southern California Gas Co.;: E. P. Bly, Star 
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The work of the Corrosion Committee of the American Petro- 
leum Institute can not help but have a considerable influence on 
the programs of work which will be adopted and carried out by 
the Pacific Coast Gas Association. As regards pipe lines the cor- 
rosion problem is almost exactly the same in the petroleum and the 
gas industries. A solution of the problem for one industry would 
be a solution for the other. This of course disregards those acute 
conditions of electrolysis sometimes encountered in closely built-up 
communities where underground gas pipe is affected but where 
petroleum pipe lines are usually absent. 


Metallurgical 


It is not improbable that any work which has to do with the 
metallurgical side of the question will be aggressively pursued by 
the manufacturers of pipe. Anyone can readily realize that a rich 
return awaits whomever discovers a metal or alloy or combination 
of metals which, with less than a proportionate increase in cost 
will have a vastly increased resistance to soil corrosion as com- 
pared with the present carbon steel or wrought iron. But the 
metallurgy of iron and steel is such a highly developed subject 
that it is not possible to expect that any technically trained men 
in the employ of the Pacific Coast gas companies are qualified or 
have time to carry through such an investigation. 

At the same time the metallurgical aspect of the corrosion prob- 
lem is not to be lightly turned aside. One member of the present 
Committee has made particular mention of the necessity for more 
attention to be paid to this particular problem. It is thought the 
plan evolved by the Committee and set forth below will take 
account of this divisional part of the general problem. 


Method of Conducting Committee Work 


It is evident to members of the present Committee and to others 
in the Association whom they have consulted that the method of 
conducting the committee work which has so far been followed 
is not such as will best accomplish the purpose for which the Com- 
mittee has been set up. Work by members of the Committee, or 
work in the laboratories of company members, is at best not con- 
tinuously conducted and in many instances is confined to investiga- 
tions having to do with the perfecting of some single phase of 
pipe treatment. This may not be easily applicable to the condi- 
tions under which more than a few companies operate 


The laboratory facilities at the disposal of the individual in- 
vestigators in the several companies are probably not sufhcient for 
carrying on this research problem to the completeness with which 
it should be conducted. Likewise there are not easily available 
the library resources nor the possibilities of working in conjunc- 
tion with highly trained organizations of chemistry and physics 
research staffs. 


Fellowship in Universities 


It is becoming generally the custom to take problems of the 
character of the corrosion of underground pipe to a large uni- 
versity or endowed research laboratory adequately equipped with 
apparatus and personnel to handle the problem. Following out 
this idea, conferences have been held with departments of chem- 
istry at the University of California, Leland Stanford University 
and the California Institute of Technology. 

Conditions under which the several institutions will take up the 
corrosion research problem vary and need not be reviewed here. 
At the present time the Pacific Coast Gas Association has a fel- 
lowship at the University of California. This has been awarded 
for the year 1928-29. However, in looking forward to the award 
for 1929-30 it may be stated that it will require several months 
properly to work out a plan for the initial steps of the corrosion 
research; on this basis the beginning of actual work could not be 
made until some time in the year 1929, which would give ample 
time for operation under the fellowship. 


The Pacific Coast Gas Association Fellowship 


It is therefore the recommendation of this Committee that the 
Pacific Coast Gas Association Fellowship for 1929-30 be awarded 
on the problem of research on the subject of Protection of Under- 
ground Pipe against Soil Corrosion. 


It is strongly suggested by the Committee that this award be 
made to a man now engaged in the gas industry, assuming, of 
course, that he has had the proper technical training to fit him 
for conducting the investigation. 

So far as detailed plans for the work are concerned, it is pos- 
sible only at this time to indicate some of the avenues along which 
the work might proceed. 


The prevailing method of pipe protection throughout the coun- 
try appears to call for the application of some form of bituminous 
coating or covering. It has been indicated in some of the research 
work so far conducted that such bituminous coatings are per- 
meable, in some degree at least, by moisture and that this moisture 
permeation breaks down the electrical resistance of the coating 
and thereby may let down the bars to corrosion, since corrosion 
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now has been quite thoroughly demonstrated to be based on 
electro-galvanic action with ground water or moisture as the 
electrolyte. Granting that the industry is to continue using bitu- 
minous means for protection, the problem arises as to how this 
permeability may be controlled, minimized or even done away 
with altogether. This constitutes a research problem of no minor 
order. 


Another problem which has been brought to the attention of 
members of the committee is the matter of the bond between some 
of the bituminous coatings and the metal to which they are ap- 
plied. ‘There are phases of this problem which cannot be worked 
out by merely empirical methods. The importance of exact in- 
formation on this subject cannot be denied; the treatment of it 
as a problem in molecular physics has apparently not yet been 
attempted. 


There is also the question of other coatings or treatments than 
those of bituminous nature—a field in which little or nothing has 
yet been done; at any rate little has been so far accomplished. 
This, of course, is a big field and it may not be advisable for a 
research fellowship to go into it, unless good results cannot be 
obtained by the development of the bituminous types of protections. 


Recommendations: 


It is recommended: 


1. That the Committee on Underground Pipe Corrosion estab- 
lish more thorough liaison with those engaged in the Bureau of 
Standards Corrosion Investigation and with the Corrosion Com- 
mittee of the American Petroleum Institute to the end that work 
be not duplicated. 


2. That the Committee on Underground Pipe Corrosion be 
given authority to make arrangements with some one of the lead- 
ing universities or schools to have started an investigative pro- 
gram on phases of the underground pipe corrosion problem, to the 
effect: 

3. That the Pacific Coast Gas Association Fellowship Fund be 
awarded for the year 1929-1930 on the problem of Protection of 
Underground Pipe against Soil Corrosion. Preferably this fund 
should be awarded to a technically trained man engaged in the 
gas industry. 


Customers’ Service* 


ABSTRACT 
HIS report discussess in detail a number of topics concerning 
the efhcient operation of the service department of a gas 
company. Each topic was handled by one member of the 
committee but represents the views of all members. A copy of the 
complete report can be had upon application to the Association. 
OUTLINE 

1. Methods of Follow-up on Completed Orders. Report by 
Robertson Cook. 

2. Methods of Discovering Dissatisfied 
Customers and Explaining Grievances. 
Report by E. G. Campbell. 

3. Policy on Service Work. Report 
by G. F. Cruickshank. 

4. Statistics—Costs of Service Work. 
Report by D. H. Perkins. 

5. Regular Inspection of Appliances. 
Report by G. H. Wehrle. 

6. Instruction of Workmen. 
by W. F. Brandt. 

Abstracts of these reports follow in 
the order listed above. 


METHOD OF FOLLOW-UP ON COM- el 4 
PLETED ORDERS OY ASBDSWWWWW 
Report by Robertson Cook, Portland Gas 


and Coke Company 
The topic has been considered under 
the four headings as suggested, and in 
making our report we will quote from the reports of each mem- 
ber of the Committee, under each heading. The report is as 
follows: 


I. Methods of filing completed orders so that repeat orders and 
chronic complaints will come to attention. 


2 RAAT 
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Report 


A. R. Bailey 


Chairman 


Company A: Complaints are filed alhpabetically and numer- 
ically. When file clerk finds a complaint is chronic, a new order 
is issued, marked “Chronic Complaint.” 


—— 
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Company B: When consumer complains of previous trouble, 
previous orders on file are checked and information given to 
workmen. Files are not checked on every order received. 

Company C: Files not checked for chronic complaints. Distri- 
bution system of moderate size, and men are familiar with the 
territory. 

Company D: Completed orders filed geographically. New orders 
checked against files before being executed and previous orders 
attached. Files cleared at end of year. ; 

Company E: Completed orders filed by street and number. A 
street card file is kept, showing all transactions with each con- 
sumer. This will indicate any excessive number of orders at 
one address. 

Company F: Customers’ remarks as to previous treuble noted 
on orders. Records are then checked and previous history of case 
is analyzed. 

II. Method of charging out orders, so that orders lost or not 
returned will show up. 

Company C: Orders issued in duplicate. Original given to 
workman and -duplicate held in live file until order is completed. 

Company D: Orders issued in triplicate, original and duplicate 
sent to shop, triplicate retained by Investgation Department. Or- 
ders charged out to workmen on a booking sheet. Completed 
orders held at shop 30 days. then returned to Investigation De- 
partment for file. Shop booking sheet checked daily for missing 
orders. 

Company F: Orders issued in duplicate. Original given to 
workman and duplicate in tracer file until original is returned. 
III. Systematic inspection completed work. 

Company A: On completion of order customer is telephoned 
and asked if service is satisfactory. When consumer is antagon- 
istic, a Public Relations man makes a personal call. System very 
satisfactory. 

Company B: Completed work not systematically checked, but 
strongly recommended. Will soon follow plan of periodically 
checking completed work for quality of work and manner of 
approach, 

Company C: Completed work checked occasionally by service 
foreman. This serves to instruct men in their work and render 
best service to customer. 

Company D: Close check of completed orders made by head 
trouble men. New men’s work checked 100 per cent, older men 
about 20 per cent. , Competent and courteous service maintained 
in this way. Dummy orders occasionally made for residences of 
friends of department heads and reports received from these 
people. 

Company F: Completed work checked by foreman or service 
engineer who also occasionally rides with service man on his 
route. Formerly had customer sign completed order, but this 
was discontinued as unsatisfactory. 

IV. Advisability of sending out follow-up letter or postcard 
to ascertain whether or not customer is satisfied with service 
after order is completed. | 

Company A: Mail advertisements ruin the possibilities of using 
postcards or letters. Experience shows very few customers even 
read the matter. Returns received are nil. 

Company B: No postcards or letters sent out follow.ng com- 
pletion of order. Personal contact thought to be more effective 
as consumer is not always a competent judge of the work. 

Company C: Stamped return postcards sent out prior to 1927 
on each completed order Less than 10 per cent returned and 
practice discontinued. Signing of completed orders by customer 
not considered satisfactory as it might be signed to avoid em- 
barrassment or cause hesitation in reporting future troubles. 

Company D: Postcards or follow-up letters not used. Idea be- 
lieved good where close check-up in field is not made. Have 
tried on commercial and industrial orders the practice of having 
customer sign completed order without complete success. No ex- 
perience with this plan on domestic work. 


Company E: Duofold postcard mailed to customers on comple- 
tion of complaint order. In cases of unfavorable reply, a special 
inspection is made. Practice found to be very satisfactory, and 
believe it superior to personal calls. 

Believe it poor policy to request customers to sign completed 
orders. Average customer not familiar enough with work and may 
feel that company is trying to evade future service calls. 


Company F: Consider it inadvisable to send follow-up letter 
or postcard on completion of service orders. On aggravated cases 
a telephone call is usually made several days after completion of 
work to see if conditions are satisfactory. Return postcards used 
in connection with new appliance installations. Returns on such 
cards found to be of considerable assistance. 
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We believe that the information contained in the above report 
will be of considerable assistance in enabling a satisfactory service 
order procedure to be established. 


METHODS OF DISCOVERING DISSATISFIED 
CUSTOMERS AND EXPLAINING GRIEVANCES 


Report by E. G. Campbell, Pacific Gas and Electric Company, 
San Francisco 

Questionnaires were sent to all members of this Committee. 

It is the consensus of opinion that any information as to dis- 
satisfied customers and the nature of their grievances is of value in 
proportion to the thoroughness in which we follow through. 

The methods that have been used by the various companies in 
discovering dissatisfied customers are diversified and are as fol- 
lows: by contact in house to house leakage surveys, house-to- 
house appliance adjustments, the use of return postcards, and 
attaching stickers to gas bills. 

The use of the return postcard on which the customer is re- 
quested to indicate any dissatisfaction he might have with the 
service rendered is generally unsatisfactory, particularly in larger 
systems, as there are only a small percentage of the cards returned. 

It is obvious that house to house leakage surveys and house 
to house appliance adjustments are usually periodical and made 
necessary by some local physical condition and the information thus 
gathered would be indicative of only the feeling at the time the 
survey was made. 

It would be a step in the right direction if all complaint tags 
contained a space for the workman to indicate the attitude of 
the customer’s grievance as there is nothing more irritating 
he might have. ‘Too much stress cannot be laid on the impor- 
tance of having the workman correctly determine the cause of 
the customer’s grievance as there is nothing more irritating 
to the customer or embarrassing to the company than to have three 
or four employees on the job before it is finally cleared up. 

This Committee recommends the method that is being used in 
the San Francisco Division of the Pacific Gas and Electric Com- 
pany. When a complaint is received on our complaint board, 
the operator requests the customer’s phone number and when the 
complaint is completed the operator phones to ascertain whether 
or not the complaint was satisfactorily remedied. 

This method is very effective, as customers will always answer 
the telephone, but they are extremely reluctant to answer the 
door bell, especially in these days of house-to-house sales cam- 
paigns, as they do not care to be annoyed. 

One of the salient features of this method is there is no additional 
help necessary. The cost is nil as the complaint board requires a 
certain number of employees to operate it efhciently in order that 
incoming calls will be answered with dispatch and there will be 
no congestion on the line. The work of phoning customers after 
completion of work on complaint is done by operators at leisure 
periods. If the consumer is antagonistic towards the company, a 
Public Relations representative is sent out to clear up any mis- 
understanding, or if the customer is dissatisfied with the work 
performed by our complaint man, the tag is sent to the shop 
and it is given special attention by the foreman. 

POLICY ON SERVICE WORK 
Report by G. F. Cruickshank, Southern Counties Gas Company, 
Santa Monica 

In attempting to arrive at some definite policy regarding that 
important yet often neglected maintenance activity of any gas com- 
pany, service work, it is necessary first to agree upon approxi- 
mately how far the scope of this activity should extend. 

Some gas utilities overstep the bounds of reason and extrava- 
gantly and unsystematically expend more for this line of endeavor 
than is justifiable. There are probably many more companies now 
operating on a fairly efhcient basis that fail to devote enough 
serious thought to the amount of service work to be performed, 
or that fail to appropriate sufficient funds to maintain a smooth 
running and thorough service department. Between these two 
extremes of overindulgence and laxity, there exists a happy medium 
with enough leeway in both directions enabling the smallest and the 
largest organization to carry on a well defined service department 
which will render to the consumer the service he deserves and still 
be conducted on a sound business basis. There are certain classes 
of activity which should be as posit've a part of a gas utility's 
daily routine as meter reading and bill collecting. Listed in this 
group of specific essentials in the service work are: 

1. A ready response to every consumer‘s request for appliance 
adjustments. 

2. Due consideration given high bill complaints. 


3. Adjusters available at all times to answer poor pressure 
and no gas orders. 
4. The ability to meet all emergencies, such as leaks, without 


delay. 
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It is difhcult to imagine any company not carrying on a 
service policy which at least includes the above lines of activity. 
Some companies may feel that regular house-to-house inspections 
should be a part of the daily routine, but from our experience un- 
der normal conditions this should not be a necessary procedure. 

Even after arriving at a fairly definite conclusion regarding 
an adequate service work policy, we must frankly acknowledge 
that at the best any budget compiled for the maintaining of a 
service department over a period of months can only be an approxi- 
mate estimate. Weather prophets may forecast a comparatively 
warm winter and in the compilation of a year’s budget provision 
made to keep a certain number of adjusters on the payroll through- 
out the year, yet unforeseen storms and cold will necessitate a 
greater consumption of fuel and the result will be an extremely 
large number of high bill complaints. 

For the month of January 1928, the total number of complaint 
orders completed in one district amounted to 1632 orders consist- 
ing of high bills, poor pressure, leaks, adjustments, etc. ‘The cost of 
maintaining the service department during the 31 days of Janu- 
ary during which the 1632 orders were completed, amounted to 
approximately $1,863. Of this figure, the greater portion was 
charged to the payroll of the men in the field, including service 
men, adjusters and inspectors. 

Included in the expense of operating the service department 
must also be considered the time spent by the telephone operator 
in answering complaint calls as well as a certain amount of time 
of the order dispatcher, order or counter clerks or other office 
employees who play a part in the completion of consumers’ com 
plaints. Added to these expenses of course are all mileage or 
automotive costs necessary in executing the orders. 

In January there were 30,626 active meters in the district and 
since 1632 orders were completed during this period, approxi- 
mately 5.4 per cent of the total number of meters over the entire 
local system were serviced. In February there was an increase 
in the number of active meters, bringing the total up to 30,776, 
while the number of orders executed decreased to 1574. March 
active meters were 31,708 with 1236 orders completed and in 
April although still a larger number of meters were in operation, 
31,857 in all, the number of orders was reduced to 1054. Thus 
with the advent of warmer weather, complaint orders naturally 
decreased. In checking back over costs of maintaining the service 
crew, there is not the same drop in service expense as seen in 
the decrease in orders consummated. In fact for February the pay- 
roll and mileage costs ran above those of January and amounted 
to $2,052. In March the total expense was $1,826, and for April 
there was a slight decrease with a total of approximately $1,683 
for maintaining the service department during the 30 days of 
April. 

In attempting to comply with the request of the Committee 
to make specific recommendation for expenditures for the main- 
tenance of an adequate service department based upon the total 
number of active meters we are forced to express frankly the 
opinion that the solution of this problem lies in the hands of 
each respective organization and in that company alone. Condi- 
tions, climate, type of fuel, size and type of popualtion, condition 
of and quality of equipment all enter into the question of adequate 
service to gas consumers. One company with 200,000 meters 
naturally expends less per meter than a small organization with 
fewer and more widely scattered consumers. Taking an average 
for the number of active meters in that district over a_ twelve- 
month period, we arrive at a figure totalling 31,241—dividing this 
amount into the approximate total payroll, mileage expenses for 
the year, we find that an approximate cost per meter over the 12 
months was about 71 cents per meter, or about 6 cents per meter 
per month. 


STATISTICS—COST OF SERVICE WORK 


Report by D. H. Perkins, San Diego Consalidated Gas and 
Electric Company 


An effort was made to secure costs on various classes of service 
work segregated as follows: 


High bill complaints 

Appliance adjustment and cleaning burners 
Clearing house pipes 

Clearing service pipes 

Failure of pressure regulators 

Leaks in housepiping or appliances 
Regular house to house inspections, 


wu &® wh 


Six companies responded to inquiries but none were able to 
furnish accurate costs under the above headings. Several agree 
that a knowledge of such costs would be valuable information for 
the proper control of customers’ service work, but others are of 
the opinion that the extra cost of accounting in so much detail 
would more than offset the advantages obtained. Still others par- 
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tially segregate their accounts to obtain costs on special activities 
such as high bill complaints or house-to-house inspections. 

Four companies reported on the cost of their gratuitous work on 
customers’ premises. ‘These costs ranged from 49.1 cents per meter 
in service per year to 91.5 cents. It is doubtful if this wide varia- 
tion in costs is due to restricted or liberal service policies as much 
as it is to other conditions such as local problems, accounting 
methods, etc. In fact, one company with a very liberal service 
policy reported costs 24 per cent less than one with a more limited 
policy. 

Comparable results cannot be obtained unless all companies are 
able to report on the same basis. We hesitate to suggest a uniform 
system of statistics because local conditions in each company are 
so varied. Statistical reports are likely to become burdensome 
and too expensive if they are set up in too much detail. 

If any company desires statistics on certain activities, which are 
not available from its routine records, special records can be kept 
as long as desired and then discontinued when the results have 
been secured. This, we believe, is preferable to setting up per- 
manent elaborate records which may eventually become of no 
particular interest to anyone. However, we believe it advisable 
for everyone in charge of service work to secure statistics in his 
own company from time to time, segregated as suggested above. 
This will be helpful in finding chronic conditions causing consid- 
erable expense which might be eliminated if clearly brought 
to light. 


REGULAR INSPECTION OF APPLIANCES 


Report by Geo. Wehrle, Public Service Company of Colorado, 
Denver 


Item A—Interval between Inspections on Domestic Appliances 


Company A: Have never made regular inspections on domestic 
appliances and cannot state from actual experience what the proper 
interval would be. If the idea in mind is chiefly to secure the 
utmost satisfaction for the customer, it would seem that the inspec- 
tions would well be made annually. Whether the expense of such 
an annual inspection would be offset to a considerable amount by 
the sale of new appliances resulting from closer follow-up of all 
customers, would be a question which would have to be settled 
by actual test. 

If it is a matter of safety only, domestic appliances could prob- 
ably go a considerable length of time without inspection. 

We believe that the regular inspection of customers’ appli- 
ances is desirable, but we have not felt it feasible as yet to make 
a free inspection of all such appliances. 

Company B: It would be impractical to establish a definite 
interval between regular inspection of domestic, commercial or 
industrial appliances, for the reason that an appliance may be 
adjusted properly today, but out of adjustment tomorrow, due to 
foreign matter collecting in orifices of valves. 

Company C: Our policy does not include routine inspection of 
appliances for domestic consumers. Regular inspection for do- 
mestic consumers would no doubt be a good thing, especially if 
we were in the gas appliance business. We do not handle gas 
appliances; but if we were in the business, the house-to-house in- 
spection would furnish leads for appliance salesmen. 

During the year 1927 our leakage survey crews, testing for leaks 
on customers’ premises, called on 17,560 customers in our high 
pressure district. The chief purpose of these calls was to eliminate 
leakage at meter and regulator installations. No attempt was made 
to adjust all of the appliances at these residences, but a great 
deal of appliance adjustment was done at the request of the con- 
sumers. It was found that a large number of gas burners were 
not being used because of improper adjustment. There were 
also a considerable number of gas ranges and water heaters in 
very poor condition and giving unsatisfactory service because of 
their age. There are undoubtedly many thousands of burners on 
our lines which are not now in use because they are out of adjust- 
ment. Our company has considered from time to time starting a 
policy of regular inspection of appliances, but circumstances have 
caused this to be postponed. 

Company D: We are not really sold on the idea of the necessity 
of making regular inspections of appliances, and especially on 
domestic consumers, unless warranted by some physical condi- 
tions such as change from manufactured to natural gas, or an 
epidemic of dust that has gct beyond control and is clogging 
up the orifices on the appliances. 

This analysis is made from a distribution cost point of view and 
no consideration given as to what the results would be from a 
public relations or sales standpoint. 

Company E: This company inaugurated a house-to-house ap- 
pliance survey in 1927, due to a change in gas service from a 
mixed gas of 850 B.t.u. to natural gas of 1125 B.t.u. 
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Many appliances were found to be in a deplorable condition, 
and the adjustment was such that they could not have burned 
satisfactorily even with the former 850 B.t.u. gas. Consumers had 
come to accept this poor functioning of equipment as a matter 
of course and apparently had no intention of calling the com- 
pany to correct the situation. Appliances which had been out 
of service for long periods of time were put back into service 
by our adjusters making them usable. 

After over a year’s experience. we are convinced that the house- 
to-house adjustment should be a thing of permanency, the only 
question being how often to repeat. 

For domestic consumers, it is our opinion that a continuous 
house-to-house campaign taking three years to complete the 
system, would prove satisfactory both from a point of service 
and also from one of costs. 

Our costs have been approximately 30 cents per completed 
order. On the basis of completing the system every three years, 
our costs would be 10 cents per active meter per year. This 
is very reasonable considering the good will obtained, new business 
secured and general satisfaction obtained. This 10 cents per 
active meter per year would no doubt be offset somewhat by the 
reduction in consumers’ complaints, 

Company F: We believe a definite time interval should not 
be established, but that this class of inspection should be started 
or stopped as determined by the analysis of complaints. 

The curve in Fig. 1 shows the analysis of complaints since 
1917. Only adjust appliance complaints have been considered 
in keeping this particular curve up to date, and it is based on 
the number of complaints per meter in service for a 12 months’ 
period, any given point representing the middle of a _ year’s 
period. It will be noticed that our adjust complaints were 
climbing rapidly, that they began to drop when the inspection 
work started and that they continued to maintain a low level 
after the completion of the inspection. 

We are thoroughly convinced that a well developed complaint 
analysis plan is essential in handling work of this kind, and 
that this analysis should be used to determine when a general 
inspection is advisable. 

The details of the first customer insvection from March 1923 
to June 1925 are given on an attached sheet. 


Item B—Interval hetween Inspections on Restaurants, Bakeries, Etc. 


Company A: ‘The interval between inspections on restaurants, 
bakeries, etc., would depend upon the size and importance of 
the installation and the type of equipment in use. Our experience 
is that intervals of three or four months give good results. 

Company B: In large commercial and industrial establishments 
where appliances are in use continuously during working hours, 
such establishments usually have competent mechanics in their 
organization, who are capable of maintaining their equipment. 
Therefore it would be unnecessary for the gas company to make 
periodic inspections. 

Company C: We make regular inspections of appliances in 


restaurants and bakeries and for industrial customers on the 
average of once every six months. 


Company D: Interval between inspections on_ restaurants, 
bakeries, etc., should be discretionary, depending of course upon 
the number of hours the appliance is in operation; whether the 
equipment is heavy duty or light duty; whether the service 
rendered consists of adjusting, clearing orifices and reaming 
burner ports or actual kitchen police work such as washing food 
from the burners—food that is allowed to boil over by the cooks. 

At the four large hotels where equipment is in use 24 hours 
a day, we render all of the above mentioned service, our inspector 
calling twice weekly. 

On bakeries and large restaurants, inspections are made monthly. 

Company E: Regular inspections on all restaurants are not 
made, as the necessity depends upon the size of the consumer. 
We have a list of our largest installations and on these we make 
a bi-monthly inspection. About twice a year, our sales depart- 
ment contacts the balance of the restaurants and bakeries and 
wherever it is found necessary, or the consumer reports his 
service unsatisfactory, an order is issued and the service man 
calls to correct the trouble. We feel that these larger consumers 
should have regular servicing as there is ever present the threat 
of electric competition. One can notice the increasing number 
of electric waflle irons, electric toasters, etc., in restaurants. By 
keeping our restaurant equipment in good working order, we 
can best combat this competition. 

Company F: Bi-weekly inspections of these customers are made. 
These inspections are not detailed, simply checking general co- 
ditions and attempting to uncover any minor difhculties which 
may not have been reported. ‘Too frequent and thorough inrspec- 
tions cause these plants to rely entirely on the gas company for 
such minor adjustments as their local engineer can readily handle 
and do not tend to promote good will in proportion to the 
additional expense involved. It is questionable if once a month 
would not be sufhcient. 


Item C—Interval between Inspections on Industrial Consumers 


Company A: A free inspection is maintained on all industrial 
appliances at as frequent intervals as the nature of the appliance 
seems to warrant. Regular inspection is made of the appliances 
in the domestic science schools throughout our district. A regular 
inspection is also made of heating appliances in public buildings, 
such as theatres, schools, churches, ete. 

Intervals between inspections on _ industria] 
depend upon the nature of the installation. 

Company B: ‘This question answered in connection with Item 
B, stating that it is unnecessary for the gas company tc make 
periodic inspections because most commercial and_ industrial 
establishments have competent mechanics capable of maintaining 
their equipment. 

Company C: Inspections of appliances in restaurants and 
bakeries for industrial customers on the average of once every 
six months. 

Company D: On industrials, monthly inspections are made only 
at locations where gas-fired boilers are in use. 

The above service was inaugurated by the sales department 
in an effort to increase and encourage the use of our commodity. 


customers would 
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Company E: Regular inspection on industrial equipment not 
maintained, as in our territory this type of consumer usually has 
an engineer in charge who is capable of making adjustments. 

Company F: Certain classes inspected weekly. Others need 
but one inspection a month, depending upon class of consumer. 


Item D—Advisability of Adjusting New Appliances by Securing 
List of Sales from Dealers 

Company A: It has been the practice for some considerable 
time to have an industrial turn-on order. The inspection is made 
immediately upon execution of the order so that the new customer 
may be properly advised as to the operation of his equipment. 
This inspection we believe to be one of very great value. 
Inspectors have many times been able to advise new customers 
about changes in appliances, about additional equipment or oper- 
ation of their new appliances with marked benefit to all concerned. 


Company B: Soliciting of adjustment of new appliances sold 
by dealers not recommended, for the reason that a great many 
dealers desire to have their employees adjust appliances when 
installed. 

In case there are any defective parts, controversies as to who 
is responsible as to replacements are likely to arise. Such con- 
troversies may cause ill feeling between consumer and was 
company or dealer and gas company. 

Company C: We do not make a practice of adjusting new 
appliances sold by dealers. Dealers sometimes sell appliances 
with defective parts, and if our men work on these appliances 
and attempt to adjust them properly, the dealers pass the respon- 
sibility by reason of the fact that our men worked on the 
appliances. 

Company D: ‘This is most important, especially in domestic 
consumers, as oftentimes an appliance is purchased and the 
neighborhood handy man is employed to connect it and he, not 
knowing how to make a proper adjustment, creates a dissatisfied 
customer. 

Company E: Practice of adjusting new appliances sold by 
dealers not followed unless requested by the consumer. In view 
of some new installations found by our service men, it is apparent 
that the dealers do not in al] cases make a satisfactory adjustment. 
These are probably exceptional cases and the number would not 
justify the general inspection of new equipment. 

Company F: We are attempting to cooperate with local gas 
appliance dealers by offering free instructions on adjustment to 
their installation and service men, and have been able to keep 
this class of work at a minimum by such a policy. Since we 
are in the gas appliance merchandising business, many dealers 
do not care to give us a list of sales. In some instances, the 
dealers when installing the appliances advise the customer to 
call this company for any necessary adjustment. Generally 
speaking, we hesitate to adjust foreign appliances, since if they 
are inadequate, improperly constructed, or if parts are broken 
during or prior to adjustment, the moment our men touch the 
appliance we become responsible for its performance, at least 
so far as the average customer is concerned, and trouble results. 


SUMMARY 
[tem A—Interval between Inspections on Domestic Appliances 


Apparently only two companies have actually made a general 
house-to-house inspection of domestic appliances. Of the Com- 
mittee members reporting, one states that a year would be about 
right, one favors a three-year basis, one that a definite interval 
is impractical, two that they do not believe it advisable to make 
such inspections, and one that the interval should depend upon the 
trend of adjust appliance complaints. Two members believe that 
the value of new business obtained by such an insepction should 
be considered. 

We probably should be guided in this by the opinions of the 
two companies which have actually made such a survey. The 
two companies are apparently convinced of the value of such 
an appliance survey although there is a difference of opinion 
as to the time interval. 


Item B—Interval between Inspections on Restaurants, Bakeries, etc. 


One member recommends six months, one three to four months, 
one bi-monthly, one bi-weekly, and one does not recommend any 
periodic inspection. The larger and more important installations 
seem to be inspected more frequently. A good average of the 
reports would be a period of from six to eight weeks on average 
customers of this class, with one to four-week periods on the larger 
ones or those where 24 hour use of equipment prevails. 


Item C—Interval between Iuspections on Industrial Customers 


The present interval is reported as from weekly to once every 
six months, with one member stating that he does not recommend 
periodic inspection. Again, the nature of the installation must 
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be considered, the larger consumers with special equipment of 
24 hour usage requiring more frequent inspection. An average 
of one to four weeks between inspections of the latter class and 
from 10 to 12 weeks on the general classification would seem 
to be the mean. 


Item D—Advisability of Adjusting New Appliances by Securing 
List of Sales from Dealers 


Most of the Committee feel that it is not advisable to make 
a practice of adjusting new appliances sold by dealers, chiefly 
because such action makes the gas company responsible for proper 
operation, replacement of broken parts, etc. 

One member reports that by offering free instructions to the 
service and installation men of the local appliance dealers, the 
company work has been greatly decreased. Where the gas 
company is in the appliance merchandising business, the difficulty 
of obtaining lists of sales from dealers is mentioned. 

One member, reporting on house heating, states that a yearly 
inspection is recommended, and that a reasonable charge should 
be made for such work. The value to the company of obtaining 
a long-time contract so that such work can be handled at shop 
convenience is outlined. 


SUMMARY OF GAS INSPECTION REPORT 

PUBLIC SERVICE COMPANY OF COLORADO 
(Denver) 

From March 5, 1923 to April 15, 1925............ 

Total inspector days—5,593 

Total inspections made Fal og 

Average number of inspections made per 


599 working days 


ee Ot ie... Skanes Co EES ee 
Average number of inspections made per 

man per period pick, 
Total working hours during period 
Average time required per inspection.............. hours 
Total number of customers skipped...... 
Percentage of skips........................ | 
Classification of skips 

PeOe atc... eles 

Sick and quarantined...................... 

Refused admittance and misc 


Appliances reported in bad condition 
Ranges 


Hot plates 
Mangles 
New business tips reported 
Domestic division ele 
Industrial fuel division............. baie 
House heating division 
Customer’s attitude 
Friendly baa en oh 94.73% 
Disinterested “ tan 0.86% 
Unfriendly i ilaieaiioes 0.12% 


Hostile BA res Ce 0.03% 
4.26% 


GENERAL RECAPITULATION OF GAS APPLIANCE 
SURVEY 
LOS ANGELES GAS AND ELECTRIC CORPORATION 
(Los Angeles-Pasadena-Alhambra) 
From April 1927 to May Ist, 1928 


Premises Completed 

Calls Incompleted 

Ranges Adjusted 

Water Heaters Adjusted 

Room Heaters Adjusted 

Funaces Adjusted ................... eat 
Commercial Appliances Adjusted 
Total Appliances Adjusted 

Men in field—man days worked 


Unsatisfactory Appliances 
Worn Out 
Broken Parts 
Thermostat 
Vent 


143,067 
110,623 


Service Satisfactory 
Service Unsatisfactory 
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INSTRUCTION MANUAL FOR GAS METER MAN 


By W. F. Brandt, Los Angeles Gas and Electric Corporation 


1. This instruction book contains the general rules and regula- 
tions to be observed by employees of the Gas Service Department 
in handling general service work, including setting and removing 
gas meters, connection of appliances, complaints, and so forth. Vari- 
ous tables and cuts have been included for the convenience of the 
order man, so that he will have all of the information needed in 
his work always on hand. 

2. An attempt has been made to have these rules outhine the 
best practices in Gas Service work. For this purpose, we have 
drawn freely on the experiences of other gas companies, as well 
as including many suggestions made by our own employees. ‘These 
rules will be revised from time to time to suit changing conditions. 
Suggestions for carrying on our work are earnestly solicited from 
all employees. 

3. This publication is placed in the hands of every employee 
of the Gas Service Department, with the expectation that it will 
be used, and that it will help each man to a better performance 
of his daily duties. The details of our business are so many and 
varied, and conditions are changing so rapidly, that no man can 
hope to keep up with the advancement of his business without 
study and application. 

4. There is no such thing as standing still, and we cannot fall 
backward, and so from day to day we must be striving to improve. 

5. Study rules carefully and follow them exactly. If you find it 
impossible or impractical to follow them in any individual case, 
act according to your foreman’s or inspector’s instructions. Do 
not, however, continue to deviate from them, but refer each doubt- 
ful case to your foreman or inspector. 

6. We should all strive in every way to make the Service De- 
partment worthy of its name—by giving the highest degree of 
service to the Public, and to this cause this publication is dedicated. 


General Rules To Be Observed 


1. While on duty, employees will wear the regulation badge in 
plain view. 

2. While on duty, employees will be expected to have this “Book 
of Instructions’’ with them. 


3. Your foreman must be notified by 8:00 a. m. if you will 
not report for duty. 


4. Notify your foreman at once if you change your address. 
5. The use of intoxicants during working hours is prohibited. 


6. Employees must at all times be courteous and gentlemanly in 
their dealings with customers, and should strive in every practical 
way to give satisfaction. Let your work give as little annoyance 
as possible. 


7. Make no unfavorable comment about any appliance in the 
house. 


8. Always bear in mind that the company desires the customer 
to have a first class gas service. If you see anything on cus- 
tomer’s premises that you think should be improved, or is not right, 
make the necessary corrections if possible, or notify shop to have 
the proper order made. 


9. The company desires that no customer should be deprived 
of gas over night. Therefore when you find gas on before start- 
ing work, make every effort to complete your work and turn the 
gas on again before you leave. 


10. When an employee finds that the party he wishes to see is 
out, he should, if possible, ascertain if there is any particular time 
and place where such party can be found, and the employee should 
note such time and place on his report. 


11. The interest of the company and its employees should, in 
order to bring satisfactory results, be mutual, and those employees 
who are most active in looking after the welfare of the company 
will find that it will eventually result in their benefit. 


12. Each driver of a company truck is responsible for the 
condition of the same while in his possession, and must see that 
it receives no ill usage. 


13. Employees should not allow anyone except other employees 
of the company, to ride on the company trucks in their charge. 
14. All trafhe regulations must be strictly observed. 


15. All metermen should carry watches in order to properly 
perform their work. 


16. Metermen must understand the general construction of gas 
meters and governors, and all gas appliances in general use, and 
no helper will be advanced until he has qualified himself as above. 


17. On the completion of a job, the employee shall immediately 
write his report on the order and not postpone this until his 
return to the shop. 

18. Always notify customer before turning off gas for any pur- 
pose. 

19. In disconnecting any appliance, always plug or cap the 
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outlet, making a gas-tight joint, in order to avoid hazard from 
escaping gas, shculd meter be turned on later by consumer. 

20. Report to the shop all cases where you find meters in use 
that you consider too large or too small. 

21. Return to the shop all company property that you do not 
need in your work. 

22. Report to shop all cases where you find appliances con- 
nected with blast or high pressure air, unless the meter is pro- 
tected with a back pressure valve, to prevent the air being blown 
back into the meter, service and mains. 

23. Never carry or strike a light in a room or cellar where 
you suspect there may be a leak, or where you can smell any escaped 
gas. Always use your flashlight, even where you think a leak 
does not exist. 

24. Always wear goggles when doing dry grinding, chipping 
or cutting, or any other work where there is danger of flying 
particles. 


25. Bear in mind that the company desires that all work be 
done in as safe a manner as is possible, and you should not take 
a chance of injuring yourself or others, or of damaging property 
in order to save time. 


26. Apply first aid to all wounds and injuries promptly. Even 
a small wound should be taken care of before you continue your 
work. Make report of same to foreman. 


27. Full information should be obtained and a report made 
immediately of any accident to person or property that may hap- 
pen in the course of the work. Accidents should be reported 
even if no one seems to be hurt, or no property damaged. Report 
any injury that may happen to you personally, no matter how 
slight it may seem, or whether you are to blame or not. The care 
and intelligence with which an accident is reported will often go 
far to excuse you from the charge of carelessness. 


28. If any person claims to have been made sick or to have 
been annoyed by escaping gas, report this fact to your foreman, 
or to the shop. 


29. In every case of accident to person, or damage to property, 
as far as possible get the names and addresses of principal wit- 
nesses, including bystanders. Use great care to insure correctness. 


30. (a) ‘The importance of making friends for our company 
should always be uppermost in the minds of all employees. 

(b) ‘This can be accomplished only by constantly rendering 
ethcient and cheerful service to ali classes of people. 

(c) We should treat “unfriendly” consumers with the same 
consideration shown people whom we consider “friendly” and 
who appreciate everything that is done for them. 


(d) It is the “unfriendly” consumer in particular who offers 
us wonderful opportunities for developing our skill] in salesman- 
ship, by selling him the idea that we are working for a company 
that not only treats its employees fairly, but it is just as consider- 
ate towards the wants of its consumers. 

(e) When dealing with “unfriendly” consumers, the following 
suggestions will be of value: 

1. Value consumer’s complaint, regardless of how trivial it 
may be. 

2. Allow the consumer to fully state his case before you start 
your explanation. 

3. Do not jump at conclusions. 

4. Be positive, sincere and tactful in your efforts to persuade a 
consumer, 

5. Act friendly, tolerant and courteous toward a consumer who 
is inclined to be stubborn, resentful or even insulting. 

6. Sincerity and dignity are more convincing than effusive 
argument. 

7. Avoid antagonism—do not compel a consumer to admit his 
own error. He should be allowed to “save his face.” 

8. Sympathy will further friendliness. Always maintain a sym- 
pathetic point of view. 

9. Friendly cooperation makes the most difficult adjustments 
possible. 

10. It is of utmost importance that you stay on your own side 
of the fence. In your efforts to satisfy a consumer, care should be 
exercised that you do not weaken your argument to such an extent 
that he will be under the impression you are siding with him 
against your company. 


11. Regardless of how many unpleasant things the consumer 
may have said to you, always try to leave with a smile and a 
cheerful “good-bye.” 

(f) Unless you realize the importance of public relations prob- 
lems and create a favorable public influence, you are of little 
value to your company, and a more competent man will eventually 
take your place. 
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Handling Meters: 

1. Meters should always be kept upright. In trucks they should 
be set in racks wherever possible and securely strapped in place. 
Whether placed on the floor of the truck or in the racks, they 
should be carefully supported to prevent shifting and damage. 
Old meters removed should be handled with the same care as the 
new ones. 

2. A meter having been dropped or having received a sudden 
jar in the handling must be returned to the shop for test before 
setting. Do not throw meters from one person to another. 


3. Trucks containing meters should be driven carefully to 
avoid sudden jars due to rough streets, even though the meters 
are securely strapped in place. 

4. All meters must have inlet and outlet capped while not actu- 
ally in service. 

Setting Meters: 
1. Employees engaged in setting meters should see that all 


meters are tagged where there is more than one meter. Place pilot 
tag on house line, if there are automatic appliances in use with 


pilot lights. 

2. In building new meter connections, follow as far as possible 
the method shown in the appendix of this manual. Be sure that 
meter swivels are adjusted to correctly line up with the meters 
which may be set on the connections in the future. Always remem- 
ber that meters of the same size vary slightly in the distance 
between screws and in angles the tops of the screws make with 


the meters. 
3. In setting new meters, or in changing meters, see that the 
swivels line up correctly with the meter screws before the unions 


are tightened. Do not throw any strain whatsoever on the meter 
screws in making up a connection, as this will eventually cause 
a leak. The inlet union should be tightened temporarily, before 
the outlet connection is made, the meter then plumbed, and the 
outlet swivel then adjusted, by means of the swing joints, to line 
up correctly with the outlet screw. Leave a clearance of at least 
one inch between the back of the meter and the wall. 


4. In building new connections for meters, 30 light and larger, 
leave plugged outlets on the inlet and outlet side of meter so that 
pressure gauges may be set. 

5. Meters should not be located on outside of buildings, in 
positions uncovered and exposed to the weather, or within less 
than six feet of heating appliances, near furnaces, under new 
houses with less than two feet of clearance above the ground, or 
placed in any situation where they will be inaccessible or liable 
to injury. 

6. Report all meters that are exposed to the weather so that 
boxes will be provided. 


Changing Meters: 


1. In changing meters care should be used to see that the 
proper size meter is installed. The meter that you find connected 
is not necessarily the correct size. Reference to the tables show- 
ing meter capacities and consumption of appliances, contained in 
this book, should make it possible to avoid setting a meter that is 
too large or too small. When in doubt as to the proper size consult 
your foreman or inspector. 

2. New meter gaskets should be used when changing meters. 
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Removing Meters: 


1. As soon as the old meter is disconnected, put the caps on 
same. It is important to keep the air from coming in contact with 
meter diaphragms. 

2. In removing meters, be sure that the service and house line 
is properly capped or plugged. The service should be capped or 
plugged to prevent a possible leak of gas thréugh the service or 
meter cock. The house line should be capped to avoid the pos- 
sibility of the gas being by-passed and allowed to escape through 
a water heater fuel line to the open pipe supplying the vacant 
apartment or flat where the meter has been removed. 

3. A regulation meter tag must be properly filled out and must 
accompany meter when it is delivered to the Meter Repair Shop. 


Cease to Register House Test: 


1. In attending to Cease to Register House Test Orders (the 
issuance of which implies that the Bookkeeping Department sus- 
pects, from a comparison of gas bills, that the meter is gradually 
ceasing to register), make a careful examination for a by-pass 
around the meter, and if none is found, proceed as follows: 

2. Test of No. 1 Sprague and 5 Lt. Meters: 

A. Advise consumer that it will be necessary to shut off the 
gas for a few minutes to test the meter. 

B. Disconnect outlet connection on meter and screw test cap 
over meter outlet before making test. 
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C. The orifice in the test cap is drilled large enough to pass 
12 cu. ft. per hour, if the meter is registering correctly under 
normal pressure conditions. 

D. Care should be exercised never to disconnect the meter out- 
let, and turn on meter cock, and allow gas to blow from open 
outlet, as this will often cause a meter to register that had pre- 
viously ceased to register on slow consumption. 

3. Test of Large Meters 

A. All larger meters should be tested at approximately 10 
per cent of their rated capacity. (See appendix for Meter Capa- 
cities. ) 

4. If any meter has been shut off in making the test, turn on 
gas, following instructions given in “Turning on Gas.” 

5. When caps are used on the meter outlet screws for the pur- 
pose of making this test, the issuing gas should not be lighted. 
In cases where such escaping gas would be dangerous or objec- 
tionable, get advice from your foreman before proceeding. 

6. The standard test caps require care, and when not in use 
should always be kept in boxes provided for that purpose. The 
eficiency of the test depends entirely upon the size of the orifice. 
Never attempt to ream an orifice with a wire or other hard sub- 
stance. See that the washers are in good condition, so that a gas 
tight joint may be made. 


Turning On Gas 

1. The turning on of gas is a process that merits your best 
care and closest personal attention. The possibility that gas was 
burning at the time the turn off was made and will therefore 
escape unburned when again turned on; the possibility that some 
person may open a burner while the gas is off and carelessly 
leave it open, and the possibility that your own work, or some 
other cause may have started a leak while the gas is off—these 
all should impress you with a sense of responsibility when you 
turn gas on. 

2. It is evident that the same care must be used in turning the 
gas on in cases where it has been off for only a short time,, or 
even for an instant, as in cases of new piping, or of old piping 
long unused. 

3. When your work requires you to turn off the gas temporarily, 
you should explain this to the occupant and get the occupant’s 
consent, asking at the same time if any gas is in use. The occu- 
pant should be cautioned, however, not to turn on the gas while 
you are at work. 

4. Before you turn off the gas you should watch the meter 
dial; if there is no motion, make the turn off, with the occupant’s 
consent; if the meter dial moves, do not make the turn off until, 
with the occupant’s assistance, you have found where the gas is 
issuing; if this is an open burner, it should be shut; if it is a 
leak in the piping or fixtures you may turn off the gas, but in 
turning on you must treat it as a leak. Do not let this preliminary 
watching of the meter dial influence you to any laxity in making 
the test before the turn on. 

5. Assuming now that whatever work you had on hand is fin- 
ished, and you are ready to turn on, see that the meter cock is 
closed; examine any piping that you may have been working on, 
with special reference to the possibility of an outlet being open. 


6. Explain to occupant the importance of making sure that all 
burners and appliances in the house are closed; request occupant 
to personally examine the burners in every room; inquire particu- 
larly if anyone is asleep in the house. As far as possible, the 
same person to whom you gave notice of the turning off of the 
gas should be notified when you intend to turn it on. Do not take 
occupant’s word that he is sure everything is shut until after occu- 
pant has been over the house; you can usually prevail upon him 
to make a special examination of all the rooms by calling atten- 
tion to the matter of safety, and by stating that you sometimes 
find people are mistaken in their general impression that all burn- 
ers in all rooms are shut. 

7. The next precaution has two parts. A test of the meter to 
insure that it will register a small rate of gas passage, and a test 
by the meter of the piping. 

8. If, after testing the meter, you find it will not register on a 
small amount of gas, you should change it for another meter, and 
you should not turn the gas on to a defective meter unless, by 
failure to do so, there will result inconvenience to the customer. 
If it is necessary to turn on gas to such a meter, you should first 
make a personal examination of every appliance and should obtain 
entrance to every room. You should realize your full responsibil- 
ity in this case and should take no chances. If you should turn on 
gas to a defective meter for any reason, you should notify the 
shop so that an order may be made to have it changed. 

9. Assuming that you have a meter connected that you are sure 
will register a small amount of~gas, either by your test or by a 
recent shop test, you should test the house piping as follows: 
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10. Open the meter cock and watch the test hand for several 
minutes, or until you see the test hand moving. 


11. If the test hand moves rapidly, shut meter cock and hunt 
for open burner or other opening. If the test hand shows a small 
movement in the period named, and there are no open burners or 
pilots, there is evidently a leak in the system. You should then 
endeavor to locate the leak, and if you find it on an exposed pipe 
or an appliance, and it is possible to repair within a short time, 
you should make the necessary repairs, and leave gas on. If you 
are unable to locate the leak or leaks, or if the necessary per- 
manent repairs are too extensive, you should leave the gas off and 
notify the customer that it will be necessary to have the needed 
repairs made before gas can be turned on. 


12. Be careful to blow all the air out of any appliance pipe. 
Do not forget to light your pilot lights if there are automatic 
appliances. 

13. Never turn gas off from a house without first notifying the 
occupant (exception for vacant house), and, if you are required 
to leave the gas off, be sure to notify the occupant of this fact. 
Having turned the gas off, never turn it on again without follow- 
ing the instructions contained under “Turning on Gas.” 


14. Never turn on, or shut off gas, nor set, remove or change 
a meter, nor do any work at meter, or connection, until you have 
verified the Company’s number of same and the customer’s name 
with that on order. 


15. On a shut-off order where there is more than one meter on 
the service, light a burner in the apartment to be shut off and then 
close meter cock. If the burner you lighted does not go out, it is 
evident that you have shut off the wrong meter, and should turn it 
on, following instructions for “Turning on Gas.” 


16. A blank washer should be placed in the meter outlet. 


17. When it is necessary to shut the gas off in an apartment 
building for any purpose, the meter man must notify the janitor 
and tenants to turn off all cocks on the premises. ‘The meter cock 
of each apartment should then be shut off, first watching each dial 
to see that there is no motion of the index hand and that no gas is 
being used. When the work necessitating the shut-off is completed, 
the regular orifice test and the consequent house pipe test should 
be made on each meter as it is turned on. If there is no motion 
of the index hands of the meters thus turned on, the gas may be 
left on. 


18. When turning gas on to a range having broiling and bak- 
ing burner in same oven, and products of combustion of the lower 
burner travel over the upper burner when passing to the flue, the 
consumer should be cautioned never to use both burners simul- 
taneously. 


19. Appliances should be adjusted when gas is turned on. 


20. Whenever it is possible, the meter number, size and index 
should be noted on the order regardless of whether order was com- 
pleted or not. 


21. An effort should be made to complete all turn-on orders 
the same day they are received. 


Complaints 


1. The meter index and other data entered on the order should 
be entered on the spot, and these entries should be original ones— 
that is, they should not be put down on any other paper and then 
copied on the order, if you have the order with you. 


2. When an employee finds that the complaint made by the cus- 
tomer differs from the complaint recorded on the order, he shall 
not state that it is necessary to send another man, but he shall him- 
self attend to the trouble, if such can be done by him and without 
serious interference with his other work, and the details of the 
work done should be entered on the order. 


3. You should remedy such local trouble as dirty and smoky 
burners, appliances in need of adjustments, and so forth, doing all 
that can be done with the tools at hand. 


4. In general, when you do not yourself remedy the trouble, you 
should describe clearly on the order such work as your investiga- 
tion indicates is required; tell the customer that the work will be 
done as soon as possible. 


5. If you desire to test the flow of gas through the service, you 
should disconnect the meter iniet, screw a hose onto the service to 
remove the rust and gas from under the house, and observe the 
flow by opening the meter cock. 


6. To test the meter for binding and sticking at some point in 
its revolution, or to determine if the pipes are large enough, or to 
see if the service or house line is clear, you should light several 
burners and see if there is any fluctuation in the flame. 


7. Never leave a house which has been out of gas until you 
have given a full supply for at least five minutes. 

8. Where the flow of gas is completely stopped, or where the 
flow is so unsteady that the flames will flicker out, if you cannot 
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correct the trouble and give a steady supply, shut off the meter 
cock and notify the customer that the cock must be left closed until 
the trouble is corrected. Notify the shop immediately of a “no 
gas’ needing attention, as the company desires to have no in- 
stances of. a customer out of gas over night. 

9. A lowering of pressure in a system of piping, even if momen- 
tary, may result in the extinguishing of a burner; it is, therefore, 
dangerous to restore the pressure without observing all of the pre- 
cautions given in “Turning on Gas.” Any momentary opening in 
service, meter or riser, large enough to extinguish a burner, must 
be followed by shutting off gas and carrying out instructions in 
“Turning on Gas.” 

10. In clearing house pipes or services, no back pressure should 
get from the pump to the meter. In blowing out house pipes, dis- 
connect the meter outlet from the house pipes. In blowing out 
services disconnect the meter at the inlet. 


11. If twice within a short period you do work on a similar 
complaint referring to the same meter, appliance or piping, call this 
fact to the attention of the foreman, even though you believe you 
have remedied the trouble. This is especially important when the 
complaint is of insufhcient supply. 


Appliance Adjustments Ranges: 


1. Make adjustment of oven burner and have this burning wth 
door closed, until completion of adjustment of top burners. Upon 
completion of adjustment of top burners, check operation of oven 
te be sure that flame has not smothered. Be certain to provide ade- 
quate gas supply and large enough flame in oven. 

2. Some of the most common causes for oven troubles are: 


A. Oven burner out of place. 

B. Insufhcient primary air causing a lazy flame. 

C. Insufhcient secondary air resu-ting in a floating condition 
of the flame. 

D. Orifice too large, causing excessive gas supply at burner. 

E. Burner located too close to oven bottom. 

F. Gas used at an insufhcient rate. 

G. Burnt out or warped oven bottom. 

H. Restricted vent passage between oven lining and stove sides. 

I. Stopped up oven vent. 

J. Poor draft, or too much draft. 

K. Warped and dirty burners. 

L. Air bound oven bottom. 

M. Oven improperly vented. 

N. Jack or lint in air mixer. 
3. See that the minimum height of the fame with the thermostat 


turned low does not reduce below ‘sg inch. ‘The tip of the pilot 
should not project into the burner flame, as that would cause burn- 
ing off of the pilot tip. The flame of the pilot burner should, 
however, strike the flame of oven burner, and be about 34 Inch 
in length in order to assure proper relighting of the oven burner. 
Do not remove or pein oven burner orifice on thermostatically con- 
trolled stoves. If the gas has been cut down by the orifice on such 
ovens, advise the housewife that it will take slightly longer to heat 
the oven, but that this adjustment has not in any way involved the 
thermostat. 

4. Adjust the top burners of stoves with the gas cocks wide 
open. The tip of the flame should touch the bottom of the vessel 
being heated. Flame should not strike vessel and curl out as in 
such cases gas is being wasted. 

5. Pein orifices when necessary to obtain proper burner adjust- 
ment, even if such work requires removal of manifold of the range 
in order to remove the oven burner orifice. 

6. Use your wire brush and reamer for cleaning dirty burners. 
Do not tell the consumer to use an ice pick or a hair-pin to clean 
dirty burners. Do wt yourself. Whenever possible use your Cres- 
cent wrench on orifice caps. Do not use your pliers unless it is 
necessary, because they leave marks and sometimes will cause a 
consumer to feel dissatisiied with your work. 

7. Always call the lady and have her pass on your work before 
leaving the house. Some people want the burners turned up high; 
others want them low. Be careful not to get burners too low. Call 
the consumer’s attention to the fact that if the burners are a little 
high, it is always possible to turn them lower with the valve. 


Tank Heaters and Combination Heaters: 


1. Whenever it is necessary to pein the orifice on a water heater, 
this may be done if burner can be removed, except on automatic 
heaters. 

2. If you find it necessary to remove a burner on a tank water 
heater to make a proper adjustment, and you notice that the water 
pipes are so badly rusted that there is danger of causing a water 
leak, or increasing the leak that may already exist, advise the 
consumer to call a plumber and have him install new connections. 
Leave a “call notice” with this consumer and advise him to tele- 
phone our office as soon as the heater is in such a condition that 
we can work on it with safety. 
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3. The flame on tank heaters should be adjusted to reach the 
bottom of third coil. 

4. The flame on combination heaters should be adjusted to reach 
up around the bowl. 

5. If the water heats too slowly it is often due to the flame hav- 
ing been cut too low. The operating efhciency of a water heater 
decreases more rapidly when burning too little gas than when 
burning more than the normal rating. Stoppage in hot water cir- 
culating lines will also cause the heater to heat too slowly. 

6. A rumbling noise while in operation is due to stoppage or 
trap in hot water circulating lines. This will often retard the 
circulating sufhciently so that steam is generated in the heater, 
which always results in a rumbling noise. 

7. Carbon deposit on coils or bowl is due to improper regulation 
of burner, such as burning with yellow flame. To eliminate a 
yellow flame open the primary air shutter and reduce the flow of 
gas until a blue flame has been obtained. If it is necessary to cut 
the flame too low to eliminate the yellow flame, the orifice should 
be peined or a smaller one installed to get the proper results. 

8. Excessive Condensation is often due to improper venting. If 
the escape of the products of combustion is restricted in the vent, 
condensation will form and in extreme cases, the burner flame 
will smother out completely. Some condensation is always present 
in water heaters. 

9 If the burner backfires, it is on account of too sharp combus- 
tion. Reduce the amount of primary air by slightly closing the air 
shutter. Sometimes increasing the gas supply at the burner will 
have the desired effect. 

10. Gas is frequently wasted in the operation of water heaters 
on account of improper combustion. Consumers, therefore, should 
be directed to keep the water heater burners, coils and vent con- 
nectons clean and free from stoppage. A damper should never be 
installed in the vent connection on a water heater, as it may acci- 
dentally become closed, or may afford a lodging place for accumu- 
lation of scale or corrosion. 

Water heaters should be cleaned regularly. The conditions 
under which water heaters operate are probably the most strenuous 
of any gas appliance. They are taxed to the utmost of their 
capacity during the entire time they are burning. The flame is 
constantly in contact with the cold surfaces of the water coils, 
which has a tendency to chill the flame, interfering with combus- 
tion. It is imperative, therefore, that the venting be perfect, as 
the draft must be adequate to completely remove the products of 
combustion. The complete removal of all burned gases is partic- 
ularly important with water heaters, as these gases are very apt 
to contain carbon monoxide. 


Imperfect Operation of Instantaneous Automatic Water Heaters: 


1. Not Enough Water: 

(a) Too much water being passed through heater for amount 
of gas burned. 

(b) Insufhcient gas supply. (Gas flame should be adjusted to 
reach bottom of third coil.) 

2. Heater Burns Too Much Gas: 

(a) Waste of hot water. 

(b) “Pipe lossage”’ from long runs of large size water pipes, 
which require emptying each time hot water faucet is opened. 

(c) Pilot allowed to burn too high. 

(d) Heaters lose their efhciency through improper combustion 
of gas at burners, or through coils being carbonized. 


3. Condensation—Water Drops on Floor: 
(a) Water flow of heater adjusted over capacity. 
(b) Insufhcient gas supply for volume of water. 
(c) Improperly vented. (Products of combustion are allowed 
to cool before passing out of vent pipe.) 


(d) Leak at water valve stufhng box. 
4. Gas Lights in Heater When Cold Water Faucet Is Shut Off: 


(a) Caused by “reaction” or vibration of water in piping. A 
horizontal check valve in hot water pipe leading from heater will 
remedy this condition. 


5. Gas Burns Too Long After Hot Water Faucet Is Shut Of: 


(a) Friction in water valve, usually due to plunger being fitted 
too tightly, or caused by foreign matter being lodged in water 
chamber. Sometimes caused by weak reaction spring in water 
valve. 


Imperfect Operation of Thermo Storage Water Heaters: 


1. The problems listed under Tank Heaters and Instantaneous 
Automatic Water Heaters will apply to this type as well. 
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2. In addition thereto, the heat control should be checked. 

(a) Improper functioning of a thermostat will cause a waste 
of gas. 

(b) Thermostat on water heater in private house should shut 
off at 130 F. In apartment houses and hotels the temperature of 
the water in the storage tank should not be allowed to go higher 
than 150 F. if the consumer intends to be economical in the use 
of gas. Higher water temperatures will cause higher gas bills. 


Imperfect Operation of Pilot Lights: 
1. Reasons Why Pilots Go Out: 


(a) Turned too low. A pilot light is to be turned no lower 
than one-half inch high, nor higher than one-inch at all times. 
However, pilot flame should strike burner flame. 

(b) Stoppage in pilot line should be removed to insure sufh- 
cient supply of gas. 

(c) Regulator “Building Pressure’ causing an increase in gas 
pressure and a corresponding increase in the height of the pilot 
flame until it blows out. 

(d) Back draft will cause pilot to blow out. (See Vents and 
Flues for detailed information. ) 

(e) Trapped or choked vent preventing products of combustion 
to escape will cause burner flame and pilot light to smother out. 

(f) No cap on pilot. A flame out of the open end of a pilot 
line is easily extinguished. A cap or tip at pilot light will insure 
a more even pressure on pilot when burner is turned on. 

(g) Appliances exposed to the wind should be protected to pre- 
vent pilot from blowing out. 

(h) Choked service or choked house line will cause pilot trouble. 


Vents and Flues: 


1. Improper installation of vents will lead to serious results. 
Some of the points to be observed are: 

(a) Vents should not run closer than six inches to unprotected 
wood, or three inches to protected wood, unless carried in venti- 
lated thimbles. 

(b) Vents should pitch up toward the flue at least one inch per 
foot of run, unless very short. 

(c) Drip openings are desirable at the lowest point in the vent 
connection, which should be near the appliance. Very short vents 
may pitch toward the flue, so that condensation will drain into 
the chimney. 

(d) A draft hood or other draft check should be installed in 
each vent connection. 

(e) A vent connection is sometimes shoved so far into a chim- 
ney as to stop up its end. It should be left flush with the inner 
chimney wall. After a vent is installed, the draft should always 
be tried with a burning paper held up at the draft hood. The 
flame should be drawn into the hood. 


(f) A vent should not enter a flue directly opposite another 
vent coming in from another appliance; otherwise, the draft in 
both vents may be poor. If it should be necessary to run a vent 
into a flue at the same level as another vent, the two should be 
made to run in at right angles to each other, but this is to be 
avoided when possible. 

(g) Where two or more appliances are connected into the 
same vertical flue, independent horizontal vents should be run 
from each appliance to the flue. When separate horizontal vents 
are not used, the appliances nearest the flue, when not operating, 
will break draft of the appliances further away, by letting air in. 


(h) When other appliances vent into a flue, their character, and 
the probable quantity of products which they will carry, should 
be given consideration. Careful draft tests will be partciularly 
useful, 

(i) Chimneys and flues should extend up through the roof of 
the building, and project at least two feet above the highest ridge 
of the roof; otherwise, down drafts are very likely to occur. Often 
a tall building, high bluff, or trees nearby will cause similar 
trouble. In such cases, a special chimney top of some kind, such 
as an “A” top, may overcome the difhculty. (See appendix for 
sketch of “A” top.) Often, regular back-draft diverters are used, 
of which the cone type and the flap type are very successful. (See 
appendix for sketches. ) 


Miscellaneous: 


1. If, when doing work on customer’s premises, meters are 
found setting so that they are difficult to read, not setting level or 
partly buried in the ground, they should be reset, unless you are 
not equipped to do such work, in which case notify the shop. 


2. If a meter connection is found defective in any way, such as 
lead connection kinked, cock or connection leaking, etc., the defect 
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should be corrected at once. If you are not equipped to do such 
work, notify the shop of the conditions. 


3. Condensation taken from a meter or drip should not be 
spilled in the house, yard or street. If any condensation Is acci- 
dentally spilled, vinegar or chloride of lime will deodorize it. 


Several appendix sheets should be added showing capacities 
of all types of meters in use, regulator capacities, service and 
house line capacities, as well as sketches of standard meter in- 
stallation. 


These are not furnished herewith as they can best be supplied 
by each company to suit its particular requirements. 


Domestic Meter and Regulator 
Installation*t 


HE installation of consumers’ meters and regulators is an 

important phase of the gas utilities’ business, and during 

the past few vears it has received increased attention. This 
has been brought about as the result of the rapid expansion of 
our business and the necessity for accurate data on investment and 
maintenance costs. There are certain problems to be solved which 
pertain only to our section of the country. Among these are the 
transmission and distribution of gas at comparatively high pres- 
sures, heavy seasonal! loads for house heating, and the installation 
of meters outside of buildings. 


METERS** 
Location on Consumers’ Premises: 


There are several methods in use for securing locations for 
meters on consumers’ premises. Most of the companies specify in 
their rules of service that they shall be permitted to establish the 
locations. 


One company is considering printing its requirements for gas 
meter locations and arranging with city ofhcials to give a copy 
to each person taking out a building permit. 

Another company follows up the building permits issued by the 
city with circular letters and notices to owners, contractors, fitters 
or agents of the owners as follows: 
as follows: 


“Dear ————_:’ 


We notice that you have applied to our City Building 
Department for permission to erect a building in this city. 
We wish to take this privilege of congratulating you for the 
faith you have shown in this community. 


It is the policy of the Gas Company to render 
the very best service possible to all of its consumers and, as 
you will later desire gas service, we wish to call to your 
attention the necessity of providing a protected and accessible 
location for a gas meter. The attached card will give you the 
required dimensions, et cetera. 


Quite often we are criticised for not having gas service 
pipes installed in a new residence by the time the owner or 
lessee is ready to occupy the building. We find in a number 
of cases that this is caused by the owner of the property not 
making application at our offices for these connections; to 
overcome this, we are asking your co-operation and earnestly 
request that you call and sign application for a gas service 
connection. This should be done shortly after the construc- 
tion is begun. 


If we can be of service to you at any time, do not hesitate 
to cal] on us. 


Remember that the Gas Ofhce is the home of the 
heater and ——— range, and you should investigate their 
superior construction before purchasing your gas appliances. 


Yours truly, 


BETTER SERVICE DEPT.” 

*D. H. Perkins. San Diego Consolidated Gas & Electric Co.. chairman: A. R. 
Bailey, Los Angeles Gas & Elect. Corp.; F. H. Coble, Southern California Gas Co. ; 
G. F. Cruickshank. Southern Counties Gas Co.; A. E. Finlay, Portland Gas & 
Coke Co.: Otto Goldkamp, San Diego Cons. Gas & Electric Co.; R. M. Stewart, 
Pacific Gas & Elect. Co.: C. W. Whaling, San Diego Cons. Gas & E'ectric Co 


+Tiie Committee has also prevared a Statistical Report for 1927 on the life 
expectancy of meters, similar to the reports published in the proceedings for 1924, 
1925 and 1926. This report may be had upon application to the Secretary. 


**This report supplements Report of Meter Bureau, 1925, (P.C.G.A., Vol. 16 


P. 459). 


“NOTICE! 
OW NERS—CON TRACTORS—PLU MBERS 
1. Owner or authorized agent must sign for gas service from 
property line to meter. 
2. Be sure and sign for gas service as soon as house is 
underway. 


" 


3. <All service pipe leading up to gas meter must be laid by the 
Gas Company. 

4. The portion of the service between property line and meter 
will be billed to the consumer. 


5. If in doubt about location of mains or service installations, 
information will be cheerfully given at Gas Office. 


6. All meters and regulators will be installed by the company 
and the consumers will provide, on his premises, a suitably pro- 
tected location for same, which shall be approved by the Gas 
Company, and be accessible to its employees. 


-_ 


7. If the meter is to be installed under a house there must be 
an outside opening of not less than 18x24 inches, and a clearance 
of 24 inches between the lower edge of the floor joist and the sur- 
rounding ground level. 


8. Apartments, Hotels, Bungalow Courts, Business or Public 


Buildings: All meters must be located at one central point and 
each house line must be tagged, indicating the apartment or rooms 
which it is to serve. There must be a suitably protected location 


provided for same which shall be approved bv the Gas Company 
( pan 
and accessible to the employees at all times. 

For additional information call at Gas Office.” 

“In the case of major improvements a qualified representative 
will call te assist in securing a suitable meter location.” 

In several cities adequate ordinances are in effect which facili- 
tate the securing of satisfactory meter locations. 

It is doubtful if satisfactory locations can be secured without 
some initiative being taken by the gas company before the con- 
struction of new buildings has advanced to the stage where 
changes in plans are impossible. A personal call on the owner 
or his agent by a qualified employee, with an adequate city ordi- 
nance in force, will usually promote sufficient co-operation to 
secure the best locations available. 


The minimum space required at meter locations is covered by 
local ordinances or by specifications of the companies. One such 
ordinance reads as follows: 


* 


si meters shall be installed in a clear space . . . at 
least two feet in height, two feet in depth and two feet in width 
in the case of the housing of a single meter. In the event addi- 
tional meters are needed said clear spaces shall be in- 
creased an additional width of not less than 12 inches for each 
additional meter. ‘ 

One company has written its own specifications for the minimum 
space required, as follows: 


Minimum space required for one meter 
He:cht or 
bet. Ground 


Size Connections: and Fioor Width Depth 
Joists 

1 inch or smaller 24+ In. 30 in. 30 in. 
1% to 1% inch . 30 in. = 36 in. 30 in. 
2 inch | 48 in. 54 in. 48 in. 
3 inch . 48 In. 60 in. 54 in. 
4 inch 72 1M. S ft. 7 ft. 
14-inch centers between outlet connections for 1 inch to 1'% inch 


connections, where more than one meter is required. 


For a meter with 2-inch connections or less, a door or opening 
shall be provided at the dial of the meter at least 2+ inches high 
by 24 inches wide. In case a meter larger than 2 inch is required, 
this door or opening shall be not less than 4 feet high by + feet 
wide.” 

The above requirements may be excessive in some _ instances 
but they will provide for accompanying regulator installations if 
needed. Sufficient space and ready access should be provided for 
all meter installations to be easily maintained and read. 

The maximum heights allowed above floors vary from five feet 
to eight feet. The general practice is to limit the height to six 
feet. 

It is generally conceded that the following locations for meters 
are too hazardous to be allowed: Closets, boiler rooms, electric 
meter, switchboard or transformer rooms, elevator sbafts, drive- 
ways, beneath show windows and stairs. One City ordinance 
requires that all meter rooms shall have a fresh air duct extend- 
ing to the outer air, of not less than 144 square inches area. This 
is a very good provision and warrants consideration by all com- 
panies and cities. It is not considered good practice to install 
meters closer than six feet to appliances. 
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When more than one meter is required for separate floors or 
groups of rooms the general practice is to require a central loca- 
tion in the basement or on the ground floor. If possible a spe- 
cial meter room should be provided with adequate ventilation to 
the outside air. Practically all companies have discontinued the 
installation of company-owned prepays, but where this is still done 
they are installed in the kitchens for the convenience of the cus- 
tomers. 

Where the type of building, especially residences, does not allow 
sufficient space to set meters underneath it is necessary to find a 
suitable location outside and this is general practice with most 
companies in this section of the country. Such locations are very 
unsatisfactory but under present rules and regulations for service 
they cannot be avoided. 

It is obviously impossible to set up standards for locations which 
will meet all conditions. However, more effort should be made to 
have architects and builders provide suitable protected spaces 
when drawing plans or erecting buildings. 

Some companies in the South and East have adopted the prac- 
tice of installing meters at the curb. ‘There are several advan- 
tages claimed for this method over the old, such as: shorter ser- 
vices, less variation in temperature, no liability for damages on 
private property, and no annoyance to the customers in main- 
taining or reading. ‘The first cost is somewhat higher than above 
ground, especially where more than one meter is required at a 
location. 

Meter sizes for Domestic Consumers: 

It is generally agreed that a practical meter setting schedule is 
essential for the aid of workmen in selecting the proper sizes of 
meters. This should be accompanied by a schedule of the average 
demand of various types of burners in common use. Figure 1 is a 
form suggested for these schedules. 

While all companies base the capacity of their meters on one- 
half inch (water column) drop in pressure, the variations in 
capacity between companies for the same sizes of meters are in- 
teresting to note. Table No. 1 shows the minimum and maximum 
capacities reported: 


TABLE NO. 1—METER CAPACITIES 


—EE i 


Tin Meters 


Iron Meters 


Minimum to Maximum 
Capacity 
Cu. Ft. Per Hour 


Minimum to Maximum 
Capacity 

Size Cu. Ft. Per Hour ; 
5B 114 to 158 No variations 
10B 250 300 233 to 300 
20 B 375 500 No. 315 to 370 
30B 600 720 570 to 2500 
60 B 1250 1440 
100 B 1800 2400 


These discrepancies are not accounted for but undoubtedly 
they will be cleared up by the. report of the Committee on the 
Gas Engineer’s Handbook. 

The determination of the average load is the most difficult 
problem in selecting the proper size of meter. If the meter is too 
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small there is an overload which increases the wear, and if too 
large there is am unnecessary expenditure of capital. All com- 
panies have given this question consideration but no two are at 
present working on exactly the same basis. 


One company reports installing meters which are capable of 
handling 100 per cent of the connected load. Another determines 
the size by the number of rooms in the residence and the style of 
heaters. A third selects the size from the following percentages 
of connected loads: cooking, 75 per cent; water heating and space 
heating, 100 per cent; combination loads, 87% per cent. ‘The 
Committee on Load Factors has compiled some valuable data on 
this subject, and from the information now available it appears 
that the following method, as reported by one company, meets the 
requirements: 


“We are installing to 50 per cent of the connected load except 
where there is an instantaneous type of automatic water heater. 
On these installations we use 50 per cent of the balance of the 
connected load plus the full demand of the water heater. It has 
been our experience that these instantaneous types of automatics 
will have a momentary demand of 100 per cent of their capacity. 
Outside of these, we feel that 50 per cent of the connected load 
is sufhcient because, even though the meter capacity is exceeded 
a few days out of the year, no harm is done aside from a slight 
increase in pressure drop.” 


Further study may reveal that, due to the diversity of loads 
and the habits of consumers, meters can be selected on the basis 
of automatic heater loads only, and the balance of the connected 
loads in use simultaneously with these heaters may be so light 
as to do no harm. 


In some companies the installing fitters or their foremen deter- 
mine the sizes of meters to be installed. In other companies this 
is done by the inspectors who establish the meter locations. The 
work of the installers will be facilitated if they know in advance 
the size of the house lines, meters and regulators. All persons 
who determine meter sizes should be provided with adequate 
schedules of meter capacities and burner or appliance demands. 

There seems to be no positive method for obtaining informa- 
tion that larger meters are required when loads are increased 
by the installation of additional appliances. The utilities are de- 
pendent upon advance information from appliance dealers but 
this is frequently overlooked. When the meters are too small to 
handle the increased loads the dealers are likely to be criticized by 
their customers for installing poor appliances, and the companies 
for their poor service. This results in complaint calls to both 
and shows the lack of co-operation between the two. Such un- 
satisfactory conditions could be eliminated if the dealers would 
realize that their appliances will function better if the meter sizes 
are correct, and make a habit of notifying the utilities whenever 
appliances are added to existing installations. 


Several companies have reported that it would be desirable to 
have a standard method of indicating meter sizes based on capac- 
ity. With a few exceptions, the methods now in use are no 
criterion of capacity. There does not appear to be any relation 
in capacity between the same sizes of meter connections on differ- 
ent makes. Neither is there any relation in capacity between the 
sizes of connections and the corresponding pipe sizes for services 
and house lines. Although the length of services and house lines 


Fig. 2. Jig for maintaining alignment of outlets on welded 
meter manifolds; outlet nipples in position for welding. 
San Diego Consolidated Gas and Electric Company 


Fig. 3. Welded meter manifold ready for installation, San 
Diego Consolidated Gas and Electric Company 
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Fig. 4. Meter box 


is an important factor in determining their size, most of these 
installations are quite close to the average length for all. We 
believe further study would indicate that considerable saving 
could be effected in installation costs and the space required at 
meter locations if the capacities of meters were approximately the 
same as the delivering capacity of average runs of corresponding 
pipe sizes. Installation work would be facilitated if the designa- 
tions for various sizes of meters were an indication of capacity, 
and especially so if this were standardized by all manufacturers. 


Installation Methods: 


One company reports that it has adopted the solid bar type of 
meter connection and another has adopted the adjustable bar. 
Other companies report iron pipe fittings as standard. For com- 
plete data on meter bars it is suggested that reference- be made 
to the 1927 Proceedings of this Association, page 413, “Rigid 
Meter Connections,” and the report of the A.G.A. ‘Meter Bar” 
Committee for 1928, E. S. Umstead, Providence Gas Company, 
Chairman. 

Several companies have adopted welded manifolds as standard 
practice. Others believe iron pipe fittings are more satisfactory 
as welded outlets do not line up well. One company has reported 
in detail as follows: 


“Our welded manifolds are made up in our blacksmith shop in 
standard lengths with uniform spacing of outlets. The installing 
fitters cut off the lengths required to accommodate the number of 
meters to be connected. For unusual installations special mani- 
folds are constructed as needed. A special jig holds the outlets 
in alignment during the heating and cooling of the welds... The 
cost of these manifolds is 20 per cent less than the old style con- 
structed of pipe fittings. They give a much neater appearance 
installed and reduce leakage.” (See Figures 2 and 3.) 

Other companies may find this method advantageous. 

There is some difference of opinion as to the relative merits of 
brass and iron body stopcocks. Several companies have recently 
adopted the iron body as standard and report an improvement in 
conditions. An inexpensive stopcock of the plug type which 
could be readily lubricated would meet with favor. 

It is unfortunate that the inlet and outlet connections of meters 
cannot be welded or brazed to insure a tight joint indefinitely. 
All companies are endeavoring to secure gasket material which 
will eliminate this troublesome source of leakage. Some are using 
leather, others compositions of rubber, and one is using soft cast 
lead. These are worthy efforts, but we believe the design of meter 
connections might be improved. The type of joint used for meter 
connections has been almost entirely eliminated in other modern 
methods of gas distribution construction; but this has remained 
practically unchanged for years and it is subjected to more varied 


temperature tests 


strains than any other. It should not be necessary to provide 
shelves, blocking, pipe brackets and other means of support in an 
attempt to overcome the ill effects of this faulty design. 

Two companies report that in their installation practice they 
make a distinction between oiled and re-diaphragmed meters. 
Meters in which it has not been necessary to renew the diaphragms 
are reset where conditions are favorable to the life of the leather. 
Meters in which the diaphragms have been renewed are installed 
where conditions are not so favorable; such as locations in which 
the moisture in the gas is liable to condense and form corrosive 
agents or the meters will operate continuously for several hours 
daily. ‘This practice has resulted in an improvement in meter 
conditions. It can be accomplished by placing suitable tags on 
the meters as they pass through the shop. 

It is frequently necessary to set meters outside of buildings and 
they should be provided with shelter in such locations. Some 
companies require the customers to furnish protective boxes and 
others furnish them at their own expense. One company reports 
as follows: 

“We require the customer to furnish the box, but this does not 
always secure a satisfactory housing. We are now considering 
building a stock box and charging the customer for it.” 

This may overcome the difhculty of securing boxes to fit the 
various sizes of meters required to handle large and small loads. 
One city ordinance requires that a gas meter “when the same is 
exposed, . .. must be protected against the weather.’ 

Figure No. 4 shows temperature curves recorded simultaneously 
inside and outside of meter boxes on sunny days. 


House Piping Inspection: 


It is now the general practice for cities to undertake the inspec- 
tion of gas house piping along with their other plumbing inspec- 
tions. The ordinances provide that the utilities shall not connect 
their meters until the house pipes have been certified as O.K. 

In small cities or in counties where there are no gas piping 
ordinances in effect, we believe that the utlities should make some 
effort to secure for their customers house lines of adequate size to 
handle the loads and see that they are properly installed to grade, 
with tight joints, drips, etc. 

If supports for the house lines at meter locations are not con- 
structed by the installing fitters the utilities should provide them 
for the protection of their meters. Where several meters are 
installed on a manifold the house lines should be clearly marked 
to indicate the particular room or apartment supplied by each. 
This will save considerable time when it later becomes necessary 
to read the meters, turn them on or shut them off, change the 
meters, or clear up complaints. 

Some companies make a practice of installing traps and drips 
between the meters and house lines on all installations. We be- 
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Fig. 5. Bronze vent for outdoor regulator installations. Two 

ports on the underside of the bonnet connect with the diaphragm 

chamber through the center of the casting. San Diego Consolidated 
Gas and Electric Company 


lieve this is unnecessary in locations or districts where drippage 
is not likely to condense in the house lines. Where condensation 
is likely to occur, traps and drips will prevent its draining into 
the meters from the house lines. If the gas fitters install the 
drips at the time the house lines are run it would, no doubt, be 
advisable to establish a standard for all locations and not en- 
deavor to make a distinction between locations or districts. 


None of the companies reporting use the measure and cut system 
for ordinary meter trafhe. Installation practice has been so 
standardized by each company that the expense of such a system 
is apparently not warranted. 


Location: 

The general practice is to install consumer-type regulators on 
the service risers at the meter locations. Locations considered 
hazardous are the same as reported for meters. One company 
reports that, in exceptional cases where it is necessary to extend 
services a considerable distance inside buildings to central meter 
locations, regulators are installed in manholes at the curb and low 
pressure is run to the meters. This avoids the danger of leaks 
in high pressure services in buildings. This same company does 
not install regulators beneath floor joists if there are open flames 
in the same area. For exceptionally high line pressures pounds-to- 
pounds regulators should be installed ahead of pounds-to-inches 
regulators. 


Sizes and Capacities: 

This Committee is unable to present a report of general value 
on the capacity of house type regulators, as the various companies 
have not adopted a common base for determining capacities. 
Regulators of adequate capacity to handle various loads are as 
essential to good service to customers as the proper sizes of me- 
ters. It is probable that individual loads and the habits of con- 
sumers have more bearing on the selection of regulator sizes than 
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they do on meter sizes. Two customers may have the same con- 
nected load; one may use a small percentage continuously, while 
the other may use practically all of it intermittently. The same 
size of meter will likely be satisfactory for both consumers; but 
the lower pressure delivered by the same size of regulator to the 
second consumer may result in a complaint. There are many 
other factors involved in determining regulator capacities and se- 
lecting suitable sizes. Here again the information secured by 
the Committee on Load Factors will be of value; and the report 
on regulator capacities by the Handbook Committee will be wel- 
comed by all distribution men. 


Installation Methods: 


Some companies install their regulators with horizontal connec- 
tions where sufhcient space is provided. Others use the vertical 
connections or set the diaphragms in a vertical position; and still 
others use a combination—vertical on the inlet side and horizontal 
on the outlet. It has been found that increased capacity can be 
obtained by using horizontal connections on the outlets with dia- 
phragms in a horizontal position. 


Regulators supplying meter manifolds should be installed to 
permit their removal or repair without dismantling the entire 
manifold. Several companies provide for this in a manner similar 
to the following report: 


“We use a right and left threaded nipple and coupling wherever 
possible. If fitting conditions prevent the use of a right and left 
fitting, we use a long screw. ‘This applies to the outlet of the 
regulator only. Where it is necessary to have some type of union 
below the regulator due to insufhcient room to swing it around on 
the riser, we use a right and left nipple and coupling. Long 
screws are never used on the high pressure side of the regulator. 
We buy our right and left fittings galvanized to distinguish them 
from our regular fittings; also the nipples are knurld and the 
couplings ribbed for the same purpose of identification.” 


The above method will eliminate the use of unions, which are 
a source of leakage. 


It is frequently advisable to make a dual regulator installation 
for large consumers who would be seriously inconvenienced if 
their service should be interrupted to repair a single regulator. 

All regulators set aside or underneath buildings should be 
vented to the outside atmosphere. ‘The vent pipes should be se- 
curely fastened in position and should be inspected whenever 
workmen call on the premises to see that they are not stopped up. 
Regulators set outside of buildings should have suitable connec- 
tions in the vent to prevent water or dirt accumulat:ng in the 
diaphragm chamber. ‘Two street ells are usually installed for 


Fig. 7. Standard high pressure meter installation, welded mani- 
fold and protective boxes. San Diego Consolidated Gas and 
Electric Company 


this purpose. One company found this was not satisfactory, due 
to loss of the fittings or change in their position on the regulators 
after they were installed. A cast bronze vent connection shown 
in Figure No. 5 was designed for these outdoor sets at a cost of 
15 cents each. They have proven satisfactory and have been 
adopted as standard. 

A large percentage of complaints from customers on high pres- 
sure installations are caused by the failure of regulators to prop- 
erly control the pressure delivered. This is due mainly to rust 
or scale plugging the orifices or scoring the valve seats, thus shut- 
ting off the flow of gas or allowing the pressure to build up in 
the house line. Several types of filters are in use for separating 
this foreign matter from the gas before it enters the regulators. 
The one most commonly used is a patented device utilizing screens 
and oiled horsehair for the filtering medium. Other materials in 
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use are Louisiana sea moss and muslin cloth. One company re- 
ports that it installs horsehair filters on all high pressure sets. 
Other companies install filters only in special cases, and some 
none at ali. 

The fine dust carried in suspension by the gas is especially 
troublesome in choking up pilot lights and gas arc lights. Filters 
installed on low pressure piping ahead of these sensitive burners 
will prove effective in overcoming this trouble. 


Valve Seats: 


Most companies use leather discs in the regulator valves. Dust 
and scale or drippage will cause deterioration of the leather and 
failure of pressure control. One company has improved its con- 
ditions by using “Cranite’ packing in place of leather where the 
gas is free from moisture. This material deteriorates in drippage 
and would not be suitable on moist gas. ‘There are doubtless 
other materials available for valve seats which would effect sav- 


ings in regulator maintenance costs. 


We endeavored to secure data on the number of regulators 
which each company found necessary to repair annually. Some 
companies have no record of this expense and others could sub- 
mit only approximate figures. Those reporting varied from 8 
per cent of the number of regulators owned to 33 per cent. The 
company which reported 33 per cent explained that this included 
repairs made in all operations of its business, such as clearing 
complaints, old-age meter removals, leakage surveys, special ser- 
vice surveys, etc. 

Some types of regulators are so designed that the valve discs 
can be changed economically in the field if the regulators do not 
require a general overhauling. The new valve discs should be 
carefully installed and the valves operated several times to secure 
a positive lock-up, after which the pressure should be adjusted 
with a pressure gauge. “U” gauges in sheet metal carrying cases 
are inexpensive and satisfactory for this purpose. 


The inlet pressure has a material effect on the failure of regu- 
lators, especially if the valves do not seat perfectly. The higher 
the inlet pressure the more power, or pressure under the dia- 
phragm, in required to close the valve. This can best be illus- 
trated by consulting Figure No. 6. The regulators used for these 
tests were taken at random as they came in from service without 
any repairs or adjustments prior to the tests. The design of 
high pressure distribution mains for relatively lower pressures will] 


reduce the cost of regulator maintenance. 


Fig. 8 Standard low pressure meter installation. San Diego 
Consolidated Gas and Electric Company 
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Characteristics of the Domestic Load* 


HE Committee has continued the gathering of data for the 
study of consumers’ characteristics. It now has available 
considerable information in the form of recording clock 
meter charts from which some interesting 
tabulations and graphs have been pro- 
duced. By these it will be possible to 
obtain an indication of the value of cer- 
tain factors dealing with the use of gas 
by consumers and groups of consumers. 

For instance: Consumers’ Individual 
Non-Coincident Demands are set up in 
Figs. 2 to 17 inclusive. 

Coincident Load Factor, or the per- 
centage of connected load used at maxi- 
mum hour for a consumers’ group, is set 
forth in Table 3, parts 1 to 4. 

Diversity Factor, or the ratio of the 
sum of the maximum non-coincident de- 
mand to coincident demand, is set forth 
in Table 3, parts 1 to 4. 

Consumers are divided into classes 


W. M. Henderson 


Chairman with rated connected loads as shown 
in Table A. 
TABLE A 
Rated Connected Load—Cu. Ft. per Hour 
550 850 1100 
Class Appliance B.t.u.Gas_ B.t.u.Gas_ B.t.u. Gas 
1 Range Ee ee ee 
2 Range and Tank Water 
RR EE See ae 225 
3 Range, Automatic Stor- 
age Water Heater........ 200 
4 Range, Instantaneous 
Water Heater .............. 325 
5 Range, Tank Water 
Heater, Space Heater.. 250 145 
6 Range, Automatic Water 
Heater, Space Heater. 365 205 
7 Range, Automatic Water 
Heater, Warm Aljlr 
Furnace wu. 450 (Plus small boiler) 415 
8 Warm Air Furnace..... 
9 Space Heating 
10 Steam Boiler ...................... 360 
11 Automatic Water Heater 360 
12 (a) Twenty apartments, 
Domestic Cooking, 
Space Heaters, Central 
Hot Water Heater 2375 1550 
(b) ‘Twenty-six apart- 
ments, Domestic Cook- 
ing, Central Hot Water 
IE | 1580 
13 Ninety-six apartments 
Domestic Cooking only 5280 
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Basis of Factors 


The basis for determining the hourly demand cannot be fixed 
satisfactorily in view of the limitations of both the recording 
clock meter and the volume recorder. The hourly demand when 
considering the individual consumer should be based on a momen- 
tary demand calculated in terms of cubic féet per hour. For a 
group of consumers the coincident demand is the factor of im- 
portance, and if the interval of time for fixing the demand is 
taken for too small a period the diversity factor will be high, 
thus not giving a true statement of the actual coincident demand. 

The hourly rate of demand in cubic feet based on a five-minute 
interval gives a high value for the individual, but it is rather 
dificult to determine from the record of a clock meter chart. The 
marks on the chart record the passage of gas in units of 5 cu. ft. 
or 10 cu. ft., depending on the size of the meter, but this record 
does not indicate accurately the time interval. That is, the space 
between marks recorded on the chart can be computed in terms of 
minutes or hours, but there is nothing to indicate that the gas 
passes at a uniform rate. Of course, if a series of marks are 
spaced an equal distance apart, it is then evident that the gas is 
being used at a uniform rate, but this condition is quite the 
exception. 

*Report of Committee on Load Factors. W. M. Henderson. Los Angeles 
Gas & Electric Corp., Chairman; C. G. Fiscus, Pacific Gas & Electric Co.; 

'. L. H. Geldert, Southern Counties Gas Co.; Otto Goldkamp, San Diego 
Cons. G. & E. Co.; V. W. Harper, Portland Gas & Coke Co.;: N. L. Hoff, Los 
Angeles Gas & Elec. Corp.; W. F. Pape, Pacific Gas & Elec. Co., S. C. Singer, 
Southern Calif. Gas Co. 
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The Coincidence and Diversity Factors are dependent upon the 
characteristics of a group of consumers. In either case it is neces- 
sary to have the consumers’ maximum demand in cubic feet per 
hour and the hour of maximum demand 

The time interval selected with the 15-minute period non- 
coincident in the hour for a weekly period. It was observed that 
consumers as a rule have fairly consistent habits in the use of 
gas one day as compared with another; that is, the demand hours 
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usually occur at the same hours during a day. Therefore, to study 
as many hours as possible, all the days in the week were taken into 
consideration, so if a consumer had a peak hour between seven 
and eight on one day, then to determine the coincident load, the 
maximum hour from other consumers was taken at this same hour 
for any day during the week. 

In defense of this procedure, it is argued that there is little 
difference in the consumers’ demands at the corresponding hours 
of different days, and by taking the maximum use for this hour, 
though on a different day, a higher coincident load is obtained 
which gives additional insurance in the values established for 
both Load Factor and Diversity The unit of 15 minutes as has 
been noted is non-coincident for the hour, but considered as coinci- 
dent; that is, in any one hour the maximum 15-minute rate is 
used as a base to secure the hourly rate. This 15-minute interval 
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consumers with the maximum demand based on 15 minutes zon- larly when taken as non-coincident in the hour and as such con- 
coincident in the hour for the same consumers. ‘Two classes of sidered as coincident for the purpose of calculating the Coincident 


consumers were studied and in each group the 15-minute period Load Factors and Diversity Factors. 
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Value of Load Factors 

Sufhcient data have been gathered in Classes 5, 6 and 7 to set 
up in table form the maximum coincident hourly demands. See 
Table 3. It is interesting to study these tables, bearing in mind the 
type of appliances used by the consumers in each class, for instance: 
Class 5—Range, Tank Heater and Space Heater or Radia‘or. 
Class 6—Range, Auto. Water Heater and Space Heater or Radiator. 
Class 7—Range, Auto. Water Heater and Furnace. 


It will be noticed that the Class 5 includes a tank water heater 
while 6 and 7 have automatic instantaneous water heater. Higher 
coincident load factors were observed on the Class 5, and this will 
prove rather surprising in view of the general opinion regarding 
the demand characteristics of the instantaneous water heater. 

December and January charts only were considered in the study 
of these groups, so as to secure if possible the maximum loads. 

_ The Coincident Load Factor is the per cent of the connected 
load actually used in a fixed period of time. 

The Non-Coincident Load Factor is the possible per cent of 
connected load that might be used if all consumers’ maximum 
demands occurred simultaneously. 
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Load Factor Values 


Coincident Non-Coincident 


Class _ Hour of Max. Load Factor Load Factor 
SE AES 48 per cent 67 per cent 
_ CR ee San Sree } 7 to8 A.M. 41 per cent 51 per cent 
Fonvoivnovcsovecseoreereneverense . STOP A.M. 34 per cent 47 per cent 
Diversity 


The Diversity Factor is the ratio of the sum of Maximum Non- 
Coincident demands to the sum of the Coincident demands. It 
might be termed the odds that it is safe to bet that the coincident 
load will never equal the non-coincident load. 

It will be observed that the smaller the number of appliances, 
the closer diversity nears unity. The greater the number of con- 
sumers involved, the greater the trend toward diversity. 

See Table 3, parts 1 to 4, inclusive, for values. 


Individual Demands 


Considerable data have been secured on individual demands, 
much of which for one reason or another, could not be used for 
Coincident Load Factor or Diversity Factor study, but it is inter- 
esting to set up these individual maximum demands on graphs to 
indicate the characteristics of the consumers falling in any class. 

Each consumer is studied for a week and the maximum hour, 
based on a 15-minute rate cf use, is selected as the individual 
maximum or non-coincident demand. For the purpose of this 
chart, this maximum may or may not be coincident with the other 
consumers. 

By reference to the graphs, Figs. 2 to 17, it will be observed 
that the consumer as a rule falls far short of using the rated con- 
nected load of the appliances. There are exceptions where one, 
two or three consumers in a group of 100 or more used in excess 
of 70 per cent of the rated connected load. As a rule, however, 
at least 90 per cent of the consumers use but 50 per cent of the 
connected load. ‘The higher individual load factors fall in the 
Classes 1, 2, 3 and 5, where the appliances are few and the rat- 
ing low. 

From such data as available, it indicates that tank heaters and 
automatic storage heaters when installed with other types of ap- 
pliances give, in comparison with other consumer groups, a higher 
load factor. This is accounted for by the fact that such types of 
water heaters operate over a prolonged period of time and likely 
at intervals overlap the use of gas with the other appliances. 
Results 

A little thoughtful study of the graphs and tables will prove 
quite interesting and profitable. 
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S, TABLE | 
COMPARISON OF MAXIMUM DEMANDS OBTAINED WITH DIFFEREN! 
rIME. UNITS 


December, 1928, Charts Class 5 1100 Btu. G 
Los Angeles Gas and Electric Corporation 
Range, Tank Htr. & 1 Space Htr.; Rated Connected Load 125 < Ft 
Range, Tank Htr. & 2 Space Htrs.; Rated Connected Load 145 ¢ ie [ 
Demands for Maximun riou! S- $0-9 -00 A \iI 
1S Mi 1S) Mis ( ncicent len Min. ¢ 
Non-co- §& -00 S-15 &- 30) R45 8-00 8-10 8-20 &-30 &-40 8-50 
No. R.C.  inci- to to to to to to to t 
Cons Load dent. S:15 S:50 &-45 9 -O0 S-10 §$:-20 8-30 8-40 &-50 9-00 
| 125 60 40 20 40) 60 +0 30 30 30 60 60 
l 125 60 60 60 60 40 60 60 90) 90) 60 60 
| 125 40 40 40 40 10) 60 60 60 60 0 
| 125 SO 40 40 40 1) 60 60 60) 60 60 
| 125 st) () 4() 40) 41) ff) fy) ft) f{)} {} ft) 
I 125 4() 20 40 40 40 () 60 60 60 (0) 60 
I 125 60 10 10) 40 1() 0 (0) ) (Q) () () 
| 125 60 20 20 40) 1) 0) 60 60 60) () () 
| 125 20 40 40) 20 20 () () 0 () () 
! 125 +0 40 40) 40 $() () 60) AO) () () 
| 125 SO 410 +0) SO X() 60 0) 60 60 () 
! 125 60 410) 40 40 60 0 60 60 30) 60 () 
l 125 10 410) 20 20) 20 () () 0 3() () 
| 125 SO SO 40 40 10) 60 60 60 60 } 
I 145 120 80 RQ) RQ 40) 60 60 120 120 () ’ 
l 145 120 40 80 120 120 60 60 60 60 
1 145 120 120 120 80) 80 120 60 120 120 120 
| 145 120 120 1?0 80 SO) 120 60 60 120 
Is 2330 1280 S60 920 940 970 930 930 IL11O 1080 9 G60 
Load Fact Ts 
Per Cent 55 37 10) 1() 1() 40) $() $s +¢ 1? +] 
Max le nd LOO 
I | 
Rated ( ed | 
TABLE 2 
COMPARISON OF MAXIMUM DEMANDS OBTAINED WITH DIFFERENT 
TIME UNITS 
December 1928, and January, 1927, Charts Class 7 1100 B.t.u. G 
Li ; Ange'es (sas and Electric \ I rat 
4 e, Automat Water Heater and Hot Air Furnace 
Rated Connected Load 285 ¢ bic | 
Rang: Automatic Water Heater, Hot Air Furnace and Small Boi'e: 
Rated ( onnected | pad $15 Cul Feet pel H 
Demands for Maximum Hour. 8:00 to 9:00 A.M 
15 Min 15 Min. Coincident len Minute ( 
Non-<« Q -(}) RTS QR -3¢) R45 8-00 8-10 8-20 8-30 &-40 8 
No R.C.  inci- ti to to to to to to to 
Cons. Load _ dent 8:15 8:30 8:45 9-00 8-10 8-20 8-30 8-40 &-50 9-00 
| 285 40) 0) 40 40) 40) 60 60 60 60} 60) 60 
| 285 SO) 60 60 SO 60 60 60 90) 90) 60 60 
i 285 S0) 80 80 SQ 40 120 120 60 60 60 60 
I 285 80 80 80 80 gO 120 120 120 120 60 60 
| 285 St) 40 40) SU SU 6U 60 60) 60) 1?0 60 
| 285 SQ) SO SO 80 RO) 60) 60 60 60 60 6) 
| 285 40 40 60 60 60 60 60 60 60 At 
| 28s 40 RO 40 40 10 60 60 60) 60 0 
! 285 SO &O XO SO) RO 60 60 60 60 
| 28 £() x0) 8) XO) RQ) 60) 60 60 aa ’ 
| 285 SO SO 40 SO) XQ) 60 60 60 60 0) 
I 285 120 120 120 120 120 120 120 120+ 120 () d 
| IRS 1?0 SO 120 SO R() 120 60 60 
| 285 40) sO) 4) 40) 10) 6) 60) 61) 60) } 
| 28 120 SO &(} 120 Ri) 60 120 1?0 170 1?0 
| PRS 160 Rt) 160 120 R() 1270 «61800—=6120 170 ? 
| IRS 160 40 160 160 120 60 60 180 60 ? 
| 285 120 40 40 120 SO) 60 60 60 QO 120 
l 285 SO 40 SO +) 120 6V 60 120 o) » [8 
| 28s Rt) 40 10 40 40 60 60 60 60 
| 285 120 40 40 40 120 60 60 60 0 é 120 
| 2RS 160 160 SO RO) 40) 1200)=6©120 60 60 60 
I 415 160 80 160 160 160 120 120 120 120 120° 12 
| 415 160 160 160 SO SO 120 120 120 120 120 12 
I 415 80 80 80 80 80 120 120 120 120 120 12 
| 415 160 160 160 160 160 120 120 240 240 24 ?4 
I 415 160 160 160 160 160 120 120 120 120 240 24 
| 415 160 &() RO) R4) S() 120 120 120 120 120 
| 415 160 SO 0) SO 160 120 120) «6120 1? 120 
29 90045 O80 2300 25270 2540 2520 2520 2580 2730 237 ISRO QR? 
Load Fact 
Per ( f 25 28 28 28 28 Z 2 
Ni ax ( LOO 
Li I 
Ra ( ( l 
rABLF. 3—NO. |! 
DEMANDS, LOAD FACTORS, DIVERSITY FACTORS 
Class § 
Rated Maximum Cornc'dent Hourly Den 
Ni, Conn 6-7 7-8 se, 9-10 10-11 5-6 6-7 s- \ ( 
Cons. Load A.M. A.M. AM. A.M. A.M P.M. P.M. P.M Demands 
g 1160 RRO) R40) S40) {XO 560 HO) 560 tS0) 160) 
$125 1460 1580 1680 1700 1600 1780 1580 1360 2600 
41 $285 2340 2420 2520 2180 2160 2380 2140 1840 5560 
Lon I id 
I IcLor n 
Per Cent 44 $6 +s +] +] +5 +5 7 
Dive ty 
Factor 1.52 1.47 1.41 1 63 1.65 1.50 1 .6¢ 1.95 
Fight consumers have ank Heater, Range ind one apace Heatet Rate 
Connected Load, 145 Cubic Feet rer Hour 
Thirty-three consumers have Range. Tank Heater and two Space Hi 


Rated Conrected Load, 125 Cub Feet per Hou 
Maximum demand * 100 


Rated Conrected Load 

Maximum Non-Coincident I 
Diversity Factor 

Maximum Coincident Load 
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Class § 


Maximum Coincident Hourly Demands 
onn. 6 7-8 8-9 9-10 10-11 2 5 
oad A.M. A.M. AM. 


800 970 S80 840 840 720 


Maximum 
Non-Coin. 


5. 


_ 


560 720 1160 


41 39 37 37 32 


1.26 1.32 1.38 1.38 1.61 . 
have Range, Automatic Water Heater, and Space Htr. Rated 
Feet per Hour 
Maximum demand * 100 
oad Factor — - - 
Rated Connected Load 
Maximum Non-Coincident Load 
Diversity F actor an . 
Maximum Coincident Load 


TABLE 3—No. 3 
DEMANDS, LOAD FACTORS, DIVERSITY FACTORS 
Class 7 
Maximum Coincident Hourly Demands 
onn 6-7 7-8 8-9 9-10 10.11 4-5 5-6 6-7 Non-Coin 
id AM. A.M. A.M. A.M. A.M P.M. P.M. F.M. Demands 


27490 1360 1040 RAO) R00 RRO 180 480 480 1360 
6555 1400 1740 2200 1900 1820 1480 1700 1620 2920 


Maximum 


9045 2760 2780 3080 2700 2700 1960 2180 2100 4280 


24 23 47 


1.54 1.39 1.59 1.59 2.18 196 2.04 
Range, Automatic Water Heater, Hot Air Furnace, and small 
Load, 415 Cubic Feet per Hour, Jwenty-three consumers 
Water Heater, and Hot Air Furnace; Rated Connected 
per Hour. 
Maximum demand X 100 
oad Factor " 
Rated Connected Load 
Maximum Non-Coincident Load 
Factor - 
Maximum Coincident Load 


TABLE 3—No. 4 
DEMANDS, LOAD FACTORS, DIVERSITY FACTORS 
SUMMARY OF CLASSES 
5, 6 and 7 
ted Maximum Coincident Hourly Demands Maximum 
onn 7 7-8 8-9 9-10 10-11 11-12 4-5 5-6 6-7 8-9 Non-Coin 


Load AM. AM. AM. AM.AM. AM. P.M. PM. P.M. P.M. Demands 


16585 5900 6120 6480 5720 $700 720x 2520x¥ 5280 4240*7 1840* 9000 


i - 
54 32 21 32 30 35 54 


1.47 1.39 1.57 1.58 1.6! 2.16 1.70 1.85 1.93 
the evening hours have only one or two classes included in 
ises the connected load for the class was only considered in 


and diversity factor 


: 6 
iss 7 
Coincident Hourly Demands are based on maximum fifteen minute demands for 
the week, non-coincident in the hour. 
Non-coincident Demands are based on maximum non-coincident fifteen minute 
demands for the week. 
December 1927 and January 1928 Charts for all classes, 1100 B.t.u. Gas. 
Los Angeles Gas and Electric Corporation 
Maximum demand * 100 
Load Factor —= ——————_- —_—__—_— 
Rated Connected Load 
Maximum Non-Coincident Load 


Diversity Factor 


Maximum Coincident Load 


The individual load factors should influence the selection of 
meter, regulator and service size. Because one in 100 consumers 
may use 90 per cent of their rated connected load, hardly war- 
rants the installation of equipment to serve al] consumers on the 
basis of 100 per cent load factor, even though there is no rule by 
which it is possible to ascertain in advance who the exceptional 
consumer is to be. Remember, however, all service equipment is 
based on %-inch drop, and as good service may be furnished at a 
greater drop, this fact should be utilized to the maximum and 
thus keep down capital costs for equipment to supply the con- 
sumer. 

The same consideration applied to the factors of Diversity and 
Coincident Load Factor will influence distribution design. Any 
saving in selection of pipe sizes is worth while, for though the 
change in size may be small and the cost per foot difference slight, 
it can amount to a large sum in the aggregate. 

Conclusion 

The values of the Factors so far presented are reasonably de- 
pendable and at least indicate the trend quite accurately. To 
verify these and gather further data on other classes and groups 
as well as to investigate moré closely the effect of house heating 
on diversity, it is advisable to continue the gathering of data. It 
is, therefore, the recommendation of the present committee that the 
work be continued. 
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WESTERN GAS 


+ + 
Report of Committee on Unaccounted- 
. y 
For Gas* 
We repeat what we have before expressed in other words, that it 1s 
only by intelligent and strict supervision, constantly in operation, that 


the unaccounted-for gas can be reduced and kept within moderate limits. 
—King’s Treatise on Coal Gas, 1879. 


NACCOUNTED-FOR gas came into being with the gas in- 
dustry and ever since that time has occupied first place 
among the disagreeable features of the business. It has 
been the bane of distribution executives from the very beginning. 
A high unaccounted-for is a source of loss which will more than 
offset all of the savings effected by a skillful administrator and as 
a consequence is a direct reflection, though an unjust one, on 
his ability. During the past few years many western and south- 
western gas companies have converted 
from an artificial gas or mixed to straight 
natural. In almost every instance an 
abnormal unaccounted-for has followed. 
As a consequence, more than usual at- 
tention has been given to individual con- 
ditions by those concerned and it is hoped 
that their experience may be beneficial 
to the unaccounted-for_ situation § in 

general. 

High costs of construction, mainte- 
nance and operation are particularly no- 
ticeable under a cost sheet review and 
can be modified by a control of activi- 
ties; whereas unaccounted-for is not so 
apparent due to the fact that it repre- 
sents a loss rather than an actual ex- 

R. C. Boughton penditure. It is certainly not amenable 
Chairman to a flexible control. 

Unaccounted-for must be viewed in 
the light of a malignant growth in the distribution system and 
therefore if results are to be obtained in its mitigation it must be 
combatted scientifically and with dogged persistence. It is a con- 
dition, it must be realized, that does not permit of neglect. It will 
become steadily worse until some day it will have reached such a 
state of unwieldy proportions that its special recognition will be 
absolutely forced. 


Mitigation as Usually Attempted 


When the distribution executive is compelled by force of cir- 
cumstances to recognize unaccounted-for as something in his re- 
sponsibility which requires extra-special attention, the first thing 
he usually does is to institute a leakage survey. A crew of men 
is organized and sent to the streets. ‘The men drive bars down 
where pipe joints and service connections are supposed to be and 
then upon withdrawing the bars endeavor to detect by the ortho- 
dox methods whether gas is issuing from the holes or not. Some 
leakage is found so the crew turns to repairs, or, to prevent in- 
terruption of their exploratory work a special repair crew is or- 
ganized. ‘The leaking pipe joints or service connections are un- 
covered and made tight. In this manner the work progresses 
from street to street. 


Fallacy of Usual Procedure 


No doubt good work is done under the foregoing procedure but 
after following these methods there is no way of telling how much 
leakage was stopped. Furthermore there is no way of determin- 
ing whether the gas saved was of sufhcient value to warrant the 
cost of discovery and subsequent repairs. This work is usually 
scattered and sporadic and it is reasonable to assume that its effect 
on unaccounted-for will not become evident for some length of time. 

Moreover, the cost of leakage mitigation accumulates to operat- 
ing accounts and causes these accounts to become inflated. Ex- 
planations to the management are difficult, particularly in view of 
the fact that there is no real concrete evidence to prove that any 
good has actually been accomplished. Under such circumstances 
it is difheult to secure appropriations even when conditions war- 
rant the expenditure. 


More Effective Methods Should Be Adopted First 


Through reasoning it may be clearly seen that if there were 


*Report of Unaccounted-for Gas Committee. R. C. Boughton, Los Angeles 
Gas & Elec. Co., Chairman; A. R. Bailey, Los Angeles Gas & Elec. Corp.: C. D. 
Bell, So. Calif. Gas Co.; L. L. Biggs, So. Calif. Gas Co.; M. J. Cereghino, Los 
Angeles Gas & Elec. Corp.; W. M. Cobb, Los Angeles Gas & Elec. Corp.; Otto 
Goldkamp, San Diego Consolidated Gas & Elec. Co.: W. M. Henderson. 
Angeles Gas & Elec. Corp.; N. L. Hoff, Los Angeles Gas & Elec. Corp.: 
Masser, Los Angeles Gas & Elec. Corp.; W. L. McKee, So. Counties Gas Co.: 
W. F. Pave, Pacific Gas & Elec. Co.; D. H. Perkins, San Diego Consolidated Gas 
& Elec. Co.; C. A. Renz, Los Angeles Gas & Elec. Corp.; V. J. Robbins, Los 
Angeles Gas & Elec. Corp.; Mrs. Undine Russell, Los Angeles Gas & Elec. 
Corp.; E. N. Simmons, Los Angeles Gas & Elec. Corp.; M. E. Waite, San Diego 
Consolidated Gas & Elec. Co.; B. G. Williams, So. Calif. Gas Co. 
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few mains, few services and few meters, there would be only a 
small unaccounted-for. The percentage might of course be high 
but the cubic footage would be low; in fact too low to warrant 
the cost of repairs. Each main, service and meter added to a sys- 
tem contributes its bit to unaccounted-for gas and this goes to 
prove that we are just as culpable as our predecessors upon whom 
we are wont sometimes to place all of the blame. What are the 
causes of growth of unaccounted-for gas and how are we con- 
tributing ? 

The growth of unaccounted-for gas is dependent upon four 
things: imperfect materials, improper procedure, careless work- 
manship and soil corrosion. If we are not testing all materials, 
following latest engineering procedure, educating our workmen 
and protecting our pipe we are contributing to the growth of un- 
accounted-for gas. Our first efforts should, therefore, be _ re- 
stricted to the elimination of causes and when this is complete 
we will be justified in making the expenditures necessary for the 
next steps which fall logically in order. 


More About Testing 


In former days it was common practice to install untested pipe 
and fittings. The custom was to test with gas pressure when the 
installation was completed. ‘The pressures were so low that in 
many instances very small leaks from imperfect pipe and fittings 
passed unnoticed. However, with the advent of high pressure 
these imperfections became manifest and caused a very startling 
increase of unaccounted-for. 

The testing of pipe and fittings was forced upon gas men by 
changing conditions and in some cases much against their will. 
They could see only the increased cost of operating and did not 
take time to realize that such operating costs were an investment 
of prime quality. 

The number of fittings rejected under test is appalling. No at- 
tempt will be made within the scope of this report to give statis- 
tics. However, as an example, out of 100 street tees tested under 
water at 100 pounds air pressure 70 were rejected bceause of 
leaks. This example is not presented as being typical. It is given 
merely to illustrate what may be expected. 

Basing estimates on conditions less severe, how many leaking 
fittings can we expect to find per thousand meter installations. 
The original field test, if the installation is of any age, does not 
mean a thing. In the testing of salvaged fittings one member 
company found the percentage of rejects to run fully as high as 
when testing new fittings. This simply indicates that the leaks, 
as stated before, did not become manifest under the low test pres- 
sures used. Nevertheless, it is probable that the leakage occurred 
during the whole period the fittings were in service. 

Results from testing pipe have not been so bad. However, one 
piece of split pipe can be the cause of much more leakage and 
damage than many small fittings with pin holes. 

It is the recommendation of this committee to any member com- 
pany not now testing all materials designed to contain gas to be- 
gin the practice without further delay and continue it without 


ceasing. Not only will this measure assist in arresting the growth | 


of unaccounted-for, but it will also have a moral effect on pipe 
and fitting manufacturers causing them to supply a better quality 
of material. 


A moral effect will also be had on pipe fitters. Imagine the 
feelings of a man when testing a complicated manifold he has 
just completed, upon finding an imperfect fitting at the very 
center. Practically all of the work will have to be removed to 
make the necessary replacement. ‘Tested fittings would obviate 
this condition and also the possibility of the leaking fitting being 
deliberately overlooked with its consequent contribution to un- 
accounted-for. 


Procedure 


It was recommended by a previous committee that welding 
should be made to supersede all other connections wherever prac- 
ticable. This committee, cognizant of improvements in the art of 
welding, fully concurs. If welds are properly made and installed 
with due regard for outside influences there is no question in re- 
gard to their inherent strength and superior suitability. 


Steel mains do not need patent couplings at intervals to care for 
expansion and contraction. Although it is known in these days 
of wrapped pipe that a pipe can slip in its coating—which dis- 
counts all advantage derived from the engineering principle of skin 
friction—nevertheless, if a pipe line is “tied-in” in a state of low 
tension, no apprehension need be felt for broken welds when 
colder weather comes. 


The line can be “tied-in’” the very first thing in the morning 
when the pipe is cold; or the ditch can be dammed off after the 
pipe has been placed, enough earth filled in to prevent the pipe 
from floating and the ditch flooded with water. The pipe will 
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thus be cooled and contracted and the “tie-in” can be safely made 


The temperature of steel pipe lying in the sun will run up to 
as high as 140 degrees Fahrenheit. If pipe in this condition is 
“tied-in” the back fill will reduce its temperature 75 or 80 de- 
grees almost immediately. If consideration is given to the tension 
stresses which are stored in the line together with residual weld- 
ing stresses, it is easy to see why the further drop in temperature 
caused by the winter season makes failure so common at that time 
of year. Cracked welds often leak a long time before they are 
discovered. 

It is not the intention of this report to direct criticism toward 
established practices. However, in the case of cast iron pipe with 
bell and spigot joints some comment is necessary. ‘The linear co- 
efhcient of cast iron is .0000059*, while the linear coefhcient of 
expansion of lead is .00001624*. The cubical coefficients of these 
two materials need not be considered for the wide variation of 
their linear coefhcients is sufhcient explanation why some progres- 
sive gas men have gone to cement joints. The linear coefhcient 
of expansion of a mixture of sand and cement is .0000070*. This 
is much closer to the coefhcient of cast iron. 

Bell and spigot caulked joints, while perfectly satisfactory on 
water lines where the temperature is fairly constant, have always 
been a source of leakage on gas lines where the temperature can 


vary with the seasons. The American Gas Association through 
its sub-committee on pipe joints is now conducting an elaborate 
program of research work. There is no doubt that member com- 


panies can profit highly from its findings and it is to be hoped 
there will be no hesitation in adopting the latest recommended 
practices. 

Gas services should be welded from main to service cock when 
steel mains are used. With cast iron mains, a nipple should be 
screwed into the pipe wherever possible and the service welded 
from there. Many companies are now following this practice and 
those which are not may well profit from their example. 


Consider the possible leaks eliminated. First the strap saddle 
and at least two fittings at the main. ‘Iwo or three fittings in the 
service run and one in the riser. Quite true, the fittings may have 
been tested, but that will not prevent failure of the strap saddle 
nor leaks at threaded joints. 

Meter bars will eliminate fittings from meter installations. 
There will be less possibility of strain on meter tube screws. The 
installation will cost less and be much less liable to leakage. 

Brass cocks, although they may test tight initially, are not as 
suitable for gas practice as iron body cocks. The brass cock body 
will stretch after the cock is turned on and off a few times and 
leakage to the atmosphere or to the meter will surely result. 


Gas meter manufacturing companies are doing all in their 
power to improve their product and it is firmly believed that gas 
men need have little worry in regard to it. Their chief cause of 
worry is the gas meter repair shop. Are the practices being 
followed the best? 

It has been recently pointed out that meters in service a short 
while will speed up over their outgoing O. K. proof. Meter 
manufacturers assert that this is partially attributable to the 
evaporation of o1tl from diaphragms but chiefly due to the drying 
out of packing in glands. Fast meters give a false impression of 
unaccounted-for and for this reason if none other should be 
avoided. 

Every meter should be tested for case leaks. Tin meters should 
also be four-pointed and iron meters subjected to a slow motion 
test. ‘These last two tests are of paramount importance if the 
percentage of D. R. meters on the system is to be kept down to 
a minimum. 

There are several instances where a complete revision of mete! 
shop practices has had a very noteworthy ettect on unaccounted- 
for, and the surprising part of the whole thing is that there was 
a decrease in the cost of meter repairs. 

Service regulators are a source of actual leakage, notwithstand- 
ing the fact that they also contribute to unaccounted-for by ad- 
mitting gas to the meters at pressures higher than the standard 
agreed upon. ‘The chief cause of actual leakage is a build up of 
pressure under the diaphragm. ‘This will cause gas to leak from 
the seam and through the diaphragm itself. 

Great care should be taken in:the selection of diaphragms and 
every regulator should be tested under water with excess pressure 
below the diaphragm. 

Natural gas companies should not use oil treated diaphragms 
in regulators; neither should artificial gas companies use rub- 
ber ones. 

Investigation should be made of gasket, packing and washer 
materials, for by test and test only can materials be found that 


*Mechanical E.ngineers’ Handbook (Marks’ 
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will not dry out, swell or fail in some other manner and cause 
trouble. 


Education 


Gas men are, as a rule, brought up in the business. They 
serve, one might say, their time at their trade. If their training 
has not been satisfactory, it would appear that the fault lies with 
the master rather than the apprentice. Have educational facili- 
ties been provided and have the men been sent out with different 
foremen so that they might learn all of the intricacies of the busi- 
ness and the different methods? 

Carelessness is scarcely ever malicious. However, if workmen 
persist in loose and unseemly practices after being warned against 
them there is only one alternative. Loyalty to organization plus 
pride and intellectual honesty, if awakened can do much toward 
eliminating the leakage caused by careless workmanship. 

Has the workman ever been told that the tiny leak he tem- 
porarily repairs by tapping with a cold chisel is an important 
factor in a mathematical equation? Has he ever been told that 
the large multiplier with the tiny profit is the basis of the Wool- 
worth fortune? The two cases are analogous. 

Some policing in the form of inspection is necessary but not 
all-important. The inspector would do better to function more as 
an instructor. A great figure in history is quoted as saying that 
the two means of bending men to your will are fear and self 
interest. The workman will do better work if he is striving for 
promotion rather than if he is fearing his inspector. 

Pipe Protection 

In former days when cast iron pipe was the vogue, no serious 
failures were encountered from soil corrosion. While service 
pipes were of wrought iron and steel the engineering practice of 
the period deemed a coat of paint sufhcient for their protection. 
In these modern days, however, with steel pipe more popular, soil 
corrosion has become a condition that is acute. 

The old service pipes on the cast iron mains have just about 
succumbed and are revealing their unsatisfactory state by damage, 
from gas leaks, to shrubbery and other vegetation. It is neces- 
sary in many instances to make a complete replacement and the 
new pipe should without question be amply protected by a mem- 
branous wrapping. We have but to remember the quotation from 
Confucius, ““A wise man profits from another man’s experience...” 

No pipe of steel or wrought iron should be buried in the ground 
without adequate and satisfactory protection. If all new and re- 
habilitated pipe in our time is safeguarded against the ravages of 
soil corrosion, much leakage will be prevented and much trouble 
will be saved our successors. Our predecessors made a step in 
advance when they adonted the new and cheaper materials and 
they used them according to their enlightenment. If we who fol- 
low in succeeding generations do not contribute our part to the 
general progress,.cur business will reach a sorry state indeed. 


Summary Regard to Growth 


The foregoing sketchy review is given to show the possibilities 
in arresting the growth of unaccounted-for gas. On each of the 
four principal causes of growth a treatise might be written. Such 
elaboration is beyond the scope of this report. It is merely hoped 
that the effort herein will stimulate investigation and improvement. 

If after examining our materials and methods and having made 
the necessary changes we are certain that in no wise are we con- 
tributing to the growth then we may consider unaccounted-for 
arrested. We are now ready to proceed with other phases of 
mitigation and our efforts from now on will be remedial rather 
than preventative. 


Remedial Measures Classified 


Remedial measures will be divided into two classes, those which 
serve to eliminate unaccounted-for gas other than leakage and 
those which serve to eliminate actual leakage. The former will be 
considered first. 

Trusting the plagiarisms will be forgivable, data and con- 
clusions from former unaccounted-for reports will be taken and 
freely used. For the sake of completeness, repetition appears to 
be unavoidable. 


MEASURES SERVING TO ELIMINATE UNACCOUNTED - 
FOR OTHER THAN LEAKAGE 
Station Meters 


Errors in station meters may be determined. If mechanical 
they should be corrected. If errors of principle and of such a 
nature that actual corrections are impossible, then station meter 
readings should be multiplied by predetermined coefficients of 
error to arrive at true values. The correction of readings to a 
base 30 inches barometer and 60° Fahrenheit, seems inconsistent 
when gas is sold at a standard pressure, higher than the baro- 
metric, at the outlet of the consumer’s meter. Standard pressures 
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are usually filed with regulatory bodies and sales based on this 
standard. Therefore, it appears that gas is sent out on one 
pressure base and sold at another. Since there is no possibility 
for agreement, arrangements should be made to change the base 
for correction on the station meter. More will be said later in 
regard to this. 


Condensation 


A certain amount of condensation is collected from a distribu- 
tion system every day. ‘This condensation must have _ passed 
through the station meter as vapor. Consequently it had dis- 
placement and was recorded as gas. As soon as the colder tem- 
peratures of the underground piping system were encountered, the 
vapor condensed to liquid form and collected in the drips. 


A careful record should be kept of the total condensation and 
the send-out for each month should be corrected for the error 
accumulated. How the correction should be made is more or less 
a problem of accounting. The all-important fact remaining is 
that it should be made. 


Correction for Temperature 


As gas flows through the pipes of an underground system, it 
very shortly comes to the temperature of the pipe surrounding it. 
This occurs so quickly that it is the custom of distribution en- 
gineers to base their calculations for pipe sizes and capacities on 
isothermal conditions. 

The daily ground temperature at a depth of 31% feet, which is 
about the average depth of gas mains on this Coast, will average 
for the year right around 60° Fahrenheit. ‘Temperature readings 
continued for three vears’ stand for verification of this statement. 


Gas men have argued for years that the amount of gas sent 
out during the spring, summer and fall at temperatures above 
base will offset or about equalize the amount sent out in the win- 
ter below base, base, of course, being 60° Fahrenheit. This argu- 
ment is without foundation because it is based on opinion and 
not on scientific facts. 

Experiments performed with recording thermometers have shown 
that it is not the meter which comes to the temperature of the gas, 
but rather the gas that comes to the temperature of the meter. 
Since this is the case, why is it not perfectly practicable to make 
a temperature correction on the station meter? The fact is that 
each hourly reading of the station meter could, with justification, 
be corrected to a predetermined base calculated from the mean 
barometric reading for the hour plus the standard selling pressure 
and the mean temperature reading for the hour. These are the 
conditions under which gas was actually sold during the hour. 


This procedure would, of course, not allow domestic meters to 
be set in locations where they may be exposed to the sun. A little 
more discretion would be necessary in the selection of the meter 
locations. 

The suggestion has been made that domestic meters be jacketed 
or insulated but this procedure does not seem to be of practical] 
value. It is doubtful if the unaccounted-for saved would off-set 
the cost. 


Pressure 


If gas is sold at a pressure higher than the standard, un- 
accounted-for is increased in direct proportion to the amount of 
excess pressure. For low pressure, the remedy is to place the 
distribution system under a definite pressure control by use of dis- 
trict regulators. In this manner, pressures can be held as close to 
the standard as possible. For high pressure the remedy is to select 
the best type of service regulators available and check for build-up 
every time a call is made to a consumer’s premises. 

Here it may be pointed out that the fallacy of automatic pres- 
sure boosters on L. P. district regulators lies in the fact that dur- 
ing the very hours when send-out is greatest there is every possi- 
bility of the pressure being forced above standard. Quite true, 
the improvement in service may warrant the cost due to increased 
unaccounted-for, but this is doubtful. The district regulator should 
be designed with sufhcient capacity to meet peak hour require- 
ments. 


Meters in Service 


If we base our conclusions on the average run of meters 
through the meter repair shop, we will be justified in assuming 
that there is a great number of slow and “DR” meters on the 
system. 

It is good practice to instruct the fitters, when making a call to 
a consumer’s premises for any reason whatsoever, to check the 
meter against the pilot light. In this manner, many “DR” meters 
will be found. 

Due to the fact that old age changes cause an erratic flow to 
the meter shop, it would not be costly to bring in a sufficient num- 
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ber of meters for test to make this flow uniform. In other words, 
this expedient would not only take up the-.slack at the meter shop, 
but would improve the meter situation in general on the system. 


Reading of Consumers’ Meters 


Errors in reading consumer’s meters are practically unavoid- 
able. They may, however, be kept to a minimum, by proper train- 
ing and education of meter readers. One of the chief causes of 
error, no doubt, is giving a meter reader too much territory to 
cover in one day. ‘Toward the end of the day he becomes a vic- 
tim of fatigue and is not so alert and accurate as he should be. 


Method of Reading Meters and Arriving at Sales 


a. Rotative Readings: On account of efficiencies to be gained 
in the use of labor and equipment, practically all companies of 
any size employ some system whereby the reading period ranges 
from several days (in smaller companies) to the full month (in 
the larger companies). 


There seems to be no uniformity between companies as to just 
when the reading period should begin and end in relation to the 
calendar month to which the revenue is credited. Some companies 
include as revenue for a particular month, the consumption from 
all meters read during that month; others start reading during 
the month and extend the reading period into the following month, 
while still others do not start to read until the close of a calendar 
month—the governing factor in most cases being the time required 
to compute the revenue in order to make it available for entry in 
the general books before closing. From the standpoint of leakage, 
it is desirable to arrange a reading schedule that will result in a 
consumpticn period which corresponds as closely as possible to the 
calendar month 


It is obvious that, regardless of the system employed, the 
meters should be read in the same relative order each period. 
Particularly is this true when any study is to be made of leakage 
conditions. From an operating standpoint there are also such 
advantages as the starting of one collection route where the one 
for the day before left off in order to make convenient the com- 
pletion of collection routes of the previous day before starting on 
the new day’s work, and so forth. 


b. Desirability of Reading by Districts: Where the gas sent out 
is handled through district meters, it is highly desirable to arrange 
the reading routes so that they will conform, insofar as possible, 
to the territory controlled by the district meters. An idea: condi- 
tion would be to have all consumers’ meters in a district controlled 
by a district meter read on the same day that the consumers’ 
meters are read. However, this is generally impracticable on ac- 
count of the fact that send-out districts are usually the result of 
a series of mains interconnected for mechanical reasons and in a 
great many instances for the sake of economy rather than with any 
idea of eficiency from the standpoint of readers and collectors. 


Usually, however, a study of the situation at the time the read- 
ing routes are laid out will show that, by making minor changes 
in the routes, certain of the routes can be made to conform to the 
send-out districts. Even larger combinations would be of some 
value from the standpoint of a leakage survey. For example, 
eight or nine meter reading routes might be made to conform to 
three send-out districts. 


c. Focal Date: In determining the average period for con- 
sumption for comparison with the plant or system send-out, it is 
necessary to arrive at a representative closing date of the con- 
sumption period. This point, known as the “focal date,’ might 
well be explained as the “weighted average” reading date. When 
this has been determined, it is an easy matter to arrive at the 
send-out for the period covered by the consumption. 


As the matter of the “focal date” is merely one of computation, 
it should be determined when laying out the reading schedule. 
Perhaps the most satisfactory method is to so arrange the reading 
schedule that, assuming uniform weather conditions, the period 
covered by the consumption will equal that for the calendar month 
with which the consumption is to be compared. 


d. Actual vs. Statement Leakage: Usually, the statement leak- 
age, which is arrived at by deducting the accounted-for gas from 
the send-out, differs from the actual leakage. This difference is 
occasioned by the variations in temperature, and so forth, during 
the different parts of the consumption period It is, therefore, 
necessary to adjust the statement leakage before comparing the 
figures with those for former periods. 


Possibly as good a way as any is to arrive at a weighted aver- 
age send-out period for comparison with the send-out used on 
the monthly statements. This may be done by first arriving at a 
total system send-out for the period of consumption covered by the 
first reading day and then determining similar system send-outs 
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for periods covered by the consumption of each of the following 
reading days. These send-out figures should then be totalled and 
the total divided by the number of reading days in order to arrive 
at a weighted average send-out for comparison with the official 
statement send-out. 


When the percentage of difference between these send-out figures 
has been determined, it should be used in adjusting the “actual 
accounted-for” to a figure. which would have been accounted for 
if the weighted send-out for the consumption period had equalled 
that shown on the monthly statements. (Note: The reason for 
applying the adjustment to the accounted-for instead of to the send- 
out is that often the “accounted-for” from several districts, having 
different reading schedules, must be compared with a send-out 
figure for the entire system. ) 


The following example will illustrate the procedure in a com- 
pany accounting for gas under three different reading schedules, 
the total of which must be compared with a send-out figure for 
the entire system: | 


MONTHLY READING SCHEDULE DISTRICT “A” 


Covers Consumption System Sent Out 


From To (incl. ) (M. cu. ft. 

Ist read day Dec. 15 Jan. 14 2,313,409 
2nd read day 16 16 2,417,886 
3rd read day.. 17 17 2,436,753 
4th read day 18 18 2,450,260 
Sth read day... 20 19 2,361,511 
6th read day.. 21 20 2,350,423 
7th read day.. 22 21 2,332,030 
8th read day } 23 23 2,409,910 
9th read day 24 24 2,404,278 
10th read day.. 25 25 2,386,835 
lith read day... 28 26 2,194,100 
12th read day 29 27 2,172,835 
13th read day.. 30 28 2,147,193 
14th read day 31 30 2,201,144 
ian See ooe............ sam, I 31 2,183,548 
16th read day.............. 4 Feb. 1 2,058,992 
17th read day.... | 5 2 2,059,512 
18th read day... | 6 3 2,068,352 
19th read day... 7 4 2,096,680 
20th read day... 8 6 2,187,593 
21st read day.. 10 7 2,130,637 
22nd read day.. 11 8 2,132,697 
23rd read day... 12 4 2,140,839 
24th read day 13 10 2,151,309 
25th read day 14 11 2,157,155 

55,945,881 + 25 
2,237,835 


System send-out calendar month 
2183548 | 2237834 | 1.0249 


- — 


MONTHLY READING SCHEDULE DISTRICT “B” 


Covers Consumption System Sent Out 


From To (incl. ) (M. cu. ft. 

Ist read day Dec. 18 Jan. 18 2,450,260 

2nd read day 20 19 2,361,511 

3rd read day 21 20 2,350,423 

4th read day 22 21 2,332,030 
Sth read day 23 23 2,409,910 

6th read day 24 24 2,404,278 

7th read day.. 25 25 2,386,835 

8th read day 28 27 2,257,148 

9th read day 29 28 2,232,887 

10th read day 30 30 2,268,814 
lith read day 31 31 2,263,093 
12th read day Jan. 1 Feb. 1 2,246,409 
13th read day 4 2 2,118,894 
14th read day... 5 3 2,127,736 
15th read day... 6 4 2,157,589 
16th read day.......... 7 6 2,246,308 
17th read day... 8 7 2,241,119 
| ea 10 8 2,189,730 
19th read day oe 1] 4 2,198,586 
20th read day. 12 10 2,203,599 
21st read day.. 13 11 2,217,929 
22nd read day 14 13 2,291,338 


System send-out calendar month = 2,183,548 M. 
2183548 | 2270747 | 1,0399 
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WEEKLY READING SCHEDULE—ENTIRE SYSTEM 


Send-out for period covered by January consumption 
(Dec. 31 to Feb. 10) = 2,934,213 M. cu. ft. 
2183548 | 2934213 | 1.3438 


RECAPITULATION 


Accounted-ifor would have been, 
had send-out during period 
of consumption equalled 
Actual accounted for that for calendar 
(M. cu. ft.) month 


pat, “A” 1,541,295.8 = 1.0249 = 1,503,849.9 
pe. “Be” 341,123.1 + 1,0399 — 328,034.5 


Weekly 41,982.9 + 1,3438 =  31,241.9 
1,924,401.8 1,863,126.3 
1,924,401.8 


2183548 | 61275.5 | .0281 = 2.81% 
Send-out 


Statement leakage was 11.87% 
Add per above......... licen . Sern 
Actual leakage 14.68% 


a 


The fact that two large companies, distributing gas in the same 
manner to about the same number of meters, will have a wide 
variation in unaccounted-for gas seems to indicate that there is 
nothing very wrong with the established methods of accounting. 
In our efforts at mitigation it would appear that more immediate 
good will be accomplished if more serious contributory causes are 
eliminated first. 


Losses During Construction Work 


By modern methods gas actually blown while making connec- 
tions has been reduced to a minimum. Nevertheless a _ certain 
amount of gas will be lost on every job. ‘This will be purge and 
fill-up gas. The cubical content of the new line can be determined 
and the volume of gas necessary for fillup calculated by means of 
this figure and a pressure multiplier. Fifteen per cent should be 
added for purge. Foremen should be instructed to use the soap- 
water test and not their judgement. (See Western Gas, Decem- 
ber, 1927, W. M. Henderson. ) 

The amount of gas used for fill-up and purge on a long line of 
large diameter can easily amount to three or four hundred dollars. 
This should be charged to construction the same as any other 
material and should by all means be credited to unaccounted-for. 


Losses Due to Blowing Drips 


Very little loss of gas is experienced when pumping low pres- 
sure drips. Quite the contrary, however, there is considerable 
loss when blowing high pressure drips. This Committee is not in 
a position to make a definite statement but does, however, take 
liberty to point out that there may be merit in the idea of blowing 
high pressure drips through a funnel prover, or a Jersey air meter. 


Stolen Gas 

In these days of illicit liquor distillation, the number of cases 
where gas has been stolen has increased by leaps and bounds. 
There are practically only two ways of combating this condition. 
One is to offer suitable reward to company employees definitely 
locating by-passes, and the other is to prosecute with diligence so 
that offenders may receive the full penalty of the law. Attention 
should be given to the publication of the conviction in the daily 
press. 


Blowing From Holder Seals 


Loss of gas from blowing holder seals can be prevented by care- 
ful operation. ‘The holder should be under observation at all 
times while being filled and consideration should be given to the 
time of day; then sufhcient allowance can be made for rise of 
lifts due to increase in temperature. 


Gas On Hand 


In calculating daily send-out, corrections are usually made for 
gas in storage. Each holder beyond the station meter is read at 
an appointed hour. ‘The readings secured are compared with the 
readings of the day before and a plus or minus correction, as the 
case may be, is applied to the send-out determined from the sta- 
tion meter. 
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This procedure does not take into account the variations in 
barometer and temperature from day to day. ‘To correspond with 
the hourly corrections to the station meter readings, previously 
suggested herein, readings on gas in storage could also be taken 
every hour and correction made to a base determined from con- 
ditions existing during the hour. Though this procedure would 
entail some additional work and trouble there is little doubt that 
it would be well worth while. 


MEASURES TO ELIMINATE ACTUAL LEAKAGE 


Holder Leakage 


Holder leakage seems inexcusable. Such leakage is easy to lo- 
cate and when found should be repaired without delay. Distribu- 
tion men are particularly interested in leakage on their side of 
the station meter and are therefore justified in insisting upon 
periodical inspection of all holders. 


Pressure and Leakage 


Leakage varies with pressure. Some engineers claim the varia- 
tion is direct while others claim it is as the one-half power of the 
pressure. Other engineers are more interested in the condition 
where leakage occurs. They claim the condition of the soil, 
whether wet or dry, has more influence on the quantity of leakage 
than pressure. Quite true, there is logic in these various opinions, 
but common sense seems to indicate that if the driving force be- 
hind the escaping gas be lessened the quantity escaping will be in 
some way reduced. That is the desired result. Consequently it 
is expedient to carry the lowest pressures possible that will still 
render good service. Excess pressure is a double waste. 

If a system were bottle tight there would be no room for argu- 
ment, as far as unaccounted-for is concerned, but with conditions 
as they actually are, it is certain that the reduction of working 
pressures will have a beneficial effect. 


Causes of System Leaks 


Leaks on a distribution system are widespread and their causes 
multifarious. Some of the more common causes will be tabulated: 


Gas Mains: Broken pipes, split pipes, broken welds, holes from 
corrosion, holes from electrolysis, wooden plugs overlooked, gas- 
kets dried out, gland packing dried out, clamp on strap saddle 
corroded, screw joints, bell and spigot joints, patent couplings. 


Services: Broken pipes, split pipes, broken welds, screw joints, 
wooden plugs, patent couplings, defective fittings, defective valves 
and cocks, holes from corrosion, holes from electrolysis. 


Meter Installations: Defective pipe, defective fittings, defective 
valves and cocks, defective joints, leaking meter, leaking regu- 
lator, meter washers, strain on meter. 


Procedure for Reduction of Actual Leakage 


From the multifarious causes of system leaks it can be readily 
perceived that haphazard and sporadic attempts at mitigation will 
be of little avail.. System is necessary. 

The institution of a premises survey is not a bad idea, particu- 
larly for companies distributing natural gas which is practically 
odorless. Consumers do not notice leakage on their premises and 
so the leaks are not reported. It is estimated that about 25 per 
cent of the total unaccounted-for is at the meter installations. 
Consequently, the elimination of this portion, which is easy to get 
at, would go a long way in improving the situation. 

A better method of procedure is to isolate certain portions of 
the distribution system and supply the necessary gas through a 
governor and master meter. These isolated areas may contain 
anything from 100 to 500 meters ‘The master meter should be 
equipped with a volume recorder. 

Unaccounted-for in the area can be readily determined by a 
comparison between the readings of the master meter for the first 
month and the readings of the consumers’ meters as taken from 
the company’s ledgers. (It is not good policy to make special 
readings of consumers’ meters. Not only is it a cause of annoy- 
ance to them but it also arouses their suspicions. ) 

While waiting for the first month to elapse the charts from the 
master meter should be studied relative to consumption during the 
midnight hours. Factors should be worked out such as “consump- 
tion for zero hour per foot of main” and “consumption for zero 
hour per meter.” Zero hour would be the hour from 12:00 until 
1:00 or from 1:00 until 2:00 according to which registered the 
least consumption. It should always be the same hour, 


When the unaccounted-for is determined for the first month, a 
crew of men should be sent into the area to make a survey of all 
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leakage above ground. This would cover all meter installations. 
Meters should be checked against pilot lights to detect D. R.’s and 
regulators should be checked for build-up as well as leakage... De- 
fective meters and regulators should of course be changed. All 
leakage found should be repaired. A careful record of conditions 
should be kept for it might be desirable to stop mitigation work 
here and take another check over a month to determine the good 
that has been accomplished. 


In any event the next step in leakage reduction should be to 
send in a crew of men to bar down over the mains at intervals. 
Particular attention should be given service connections if they 
can be located It will be found that the service strap saddle is 
responsible for an enormous amount of leakage. Repairs should 
be made as leakage is found 


This work of locating and repairing leaks on mains and ser- 
vices will consume the greater part of a month and when com- 
pleted the crew should be moved into another isolated area which 
has already been prepared for them. In this way their work will 
be made continuous and their experience will not be lost. 


Another comparison can now be made of master and consumers’ 
meters and a very marked improvement should be noticed. The 
factors per foot of main and per meter should show much smaller. 
Once they are established they can be recorded as characteristics 
of the area in question. 


After having contact with two or three isolated areas, the engi- 
neers and working crews will find they have received a remark- 
able education. They will be able to classify the contributing 
causes of leakage in the order of their importance; will have a 
better knowledge of what to expect when making repairs; will 
learn to distinguish between soil corrosion and electrolysis; will 
know what types of material to condemn and recommend and will 
know which procedure is good and which is bad. Such education 
as this is valuable. 


The leakage eliminated from every area should be carefully 
recorded. All kinds of calculations can then be made on the in- 
vestment value of gas saved. The executive can be convinced by 
an overwhelming mass of evidence that leakage elimination is a 
paying proposition. Appropriations can then be easily obtained 
and the work made continuous. 


When this happy state has come to pass the men experienced in 
leakage work should be split off from the rest of the distribution 
department and organized into a department of their own. They 
should be placed under the charge of a competent engineer and 
under him there should be arranged a gas main foreman, a service 
foreman and a meter foreman; each having the prerequisite num- 
ber of men. The department should operate under special accounts. 
Forms should be provided for the accurate record of gas saved. 
If gas saved is credited to the department to offset the debit of 
expenditures, a check can be had of the efficiency. 


Feeling assured that the foregoing suggested procedure is per- 
fectly practicable this committee can foresee only one form of 
objection That is, it will be claimed by some that it is not pos- 
sible for them to divide their territory into metered districts. If 
their systems are small perhaps it will not be necessary. How- 
ever, if their systems are large there is really no alternative. If 
leakage mitigation is spread out over the entire system, it is so 
long a time before results begin to show on the final accounts that 
the support of the management is not continued. Whereas if the 
work is carried on in a small way, the management can see the 
effectiveness of the method. 


There is no prescribed rule for size of districts. Such companies 
which make a practice of establishing permanent metered areas 
have a great variation in the number of meters involved. Any- 
all according to how long the distribution 


thing from 100 up 
executive thinks he can wait for results. 


There are other advantages from permanent metered areas. 
For instance a broken main will cause an increased zero hour 
consumption to show on the master meter chart. This chart will 
be in the othce of the leakage engineer the first thing in the morn- 
ing. He will no doubt suspect a main had been broken and set 
out at once to find it. In this way it would be prevented from 
leaking for months and the damage that usually results from such 


a condition would be obviated. 


It usually takes many months of work at great expense before 
favorable results can be observed in the monthly figures sent 
down from the accounting department. With the isolated area 
method curves and graphs can be made for each area showing the 
gradual trend of improvement. Such a visualization of improve- 
ment has a very stimulating influence on further effort. 
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Pipe Line Color Schemes for Gas Plants* 
(“for 1927, wie the work of the Compressor Plant Committee 


for 1927, with reference to color schemes for identifying pipe 

lines in compressor stations and following their suggestion 
that such scheme should be made to cover the designation of all 
lines used in gas plants, this committee has made a study of color 
schemes at present in use by various industries and services. 

The subject of “uniform color schemes” for the designation of 
pipe lines, in industrial plants, is one that has been approached and 
discussed many times in the past by engineers and associations. 
Thus far no definite standards have been established. 

It is generally agreed that it would be desirable to establish a 
standard scheme for identifying pipe lines which would designate 
the purpose and characteristics of such lines. 

Previous attempts have resulted in tentatively establishing color 
schemes for certain services which are not at all general, but apply 
only to particular services. The following schemes described in 
this report are presented as characteristic of those previously used. 

Most of the schemes studied, fall short of the requirements for a 
standard, as they do not provide a sufhcient number of designations 
to indicate all the characteristics of the lines. 

The code recommended by the present Sub-Committee lists the 
various commodities handled in gas plants, each commodity divided 
into the several characteristics which it would be possible to desig- 
nate, and provides for the identification of a larger number of 
lines than any code that was studied. 

In this code the pipes could be painted with the same paint used 
in painting that part of the building where the pipes are located, 
and the identification of each line made by the use of bands or: 
rings painted at convenient points on the pipe. Each band would 
indicate a certain characteristic of the line. For instance the first 
band would indicate the commodity carried in the line; the second 
band would indicate the grade of that commodity; the third band 
would indicate the pressure, and so on for as many designations 
as it may be determined that it is necessary to know. 

The Sub-Committee recommends that only three bands be used, 
as it is felt that for the operation of gas plants this will furnish 
all the identification ordinarily required, but if it is desrable that 
other characteristics be identified additional bands may be added; 
for example a fourth band to designate temperature and a fifth 
band to designate source or purpose. 

The same colors would be repeated in each band so that the 
number of colors may be kept to a minimum. The first band 
would be made wider than the others to indicate start of code. 

Due to the fact that fire lines would carry the same bands used 
on other fresh water lines at high pressure it is suggested that in 
this one case the entire pipe used for fire lines be painted red, 
thereby conforming to the accepted practice of painting all fire 
equipment with this color. 

It is essential that any standard adopted be as simple as possible 
and still of sufficient range to cover all the designations necessary 
to identify the lines. 

In considering colors it is desirable to select those that permit 
ready differentiation where illumination may be poor, colors that 
are standard and easily obtainable in a good grade from stock 
and those equally serviceable for inside or outside work. 

It appears that before any standard can be worked out it is first 
necessary to consider and definitely establish just what character- 
istics of the various lines it is essential to designate. This will 
require considerable discussion in order to bring out the views of 
those interested. 

The Sub-Committee recommends the earnest consideration and 
the fullest discussion of this subject to the end that those interested 
may arrive at an agreement first as to the necessity of establishing 
a standard color scheme, second as to the pipe lines that require 
designation, third as to the type of code that should be adopted 
and finally the selection of colors to fit the different designations. 


¢ ONS FOR PAINTING AND CEMENTING 
"ESSELS OF THE UNITED STATES NAVY 

Navy Department, Bureau of Construction and Repair 

Edition of 1921 

Pages 26-27 

3-B-8. Piping. All voice pipes shall be painted the shade and 

color of the surrounding surfaces. The body color of all other 

pipes or pipe covering shall conform in shade and color to that of 

the surrounding surfaces, except on edges and side of flanges, 

where the distinctive colors shown in the sketch on page 27 shall 


*Report of Sub-Committee of Compressor Plant Committee }]. M. R 
Hill, Hubbell & Co., Chairman; W. J. Fuller, Pacific Gas & Electric kK. O 
Hokanson, Hill, Hubbell & Co.; Harry |. Smith, Pacific Gas & Elect \ 
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be painted. The edges of flanges of fuel-oil filling pipes, down to 
the tank, when no manifold is fitted, shall be painted the same 
color as delivery pipes, 1.e., red. Where a pipe has no flanges, 
the couplings and elbows shall be painted as per standard at 
flanges. Where a pipe has neither flanges nor couplings, a cir- 


cumferential band or bands, containing the distinctive colors, shall 
be painted at suitable intervals. No compartment shall be left 
with pipes unmarked. 

On sprinkling pipes in magazines, etc., a narrow strip on top in 
way of sprinkling holes shall be left unpainted. 


U.S. NAVY STANDARD COLORS FOR PIPING 
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The following lines should be identified in a natural gas com- 
pressor plant: 
Vacuum Gas Lines 
Gas Intake Lines, first stages above atmospheric pressure 
Intermediate Pressure Gas Lines, first stage discharge and second 
stage intake 
High Pressure Gas Lines, second stage discharge 
Air Lines 
Plant Water Lines 
Fire Lines 


PIPE LINE COLORS, PACIFIC GAS AND ELECTRIC COM- 
PANY, POTRERO GAS PLANT 
(February ws liters 


Re RRC AD AEDS AA ....White 
REESE ae a ae cdo 

Fresh Water, 3 SS sehabeaqusticsescbanelanaeee 

a ae apenteenaneel Blue and White 

Salt Water............ SRR Sse. Fa eee 

ce Oe shins dies taniadigs 

I NN aicacche ccienss-pdigtion ipeacennima tad cake _.. Black 

7. RES. SIE eck eo iia scinccscencean pansies aa 

Gas Engine Service......................... _............Black with Red flanges 


B'ack and Red Stripe on 
fittings and flanges, pipe 
Black 


Electric Lines and Feeders.... 


PIPE LINE COLORS, PACIFIC GAS AND ELECTRIC 
COMPANY, MELROSE GAS PLANT, OAKLAND 
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RECOMMENDATION OF 1927 P. C. G. COMMITTEE 
(See P. C. G. A. Proceedings, Vol. 1 , P. 356) 


Pe Ta tictecicie cis fiicindligit inclndasclhaiatied ee niatites ..........Dark Lead 
Drinking Water ....... Sa NORE Light Green 
Exhaust Steam Light Brown 
Vacuum Gas Lines oa wii tidanieiladas ..Dark Drab 
Gas Intake Lines, first stage above atmospheric 

NR csssitasliecicinilintectpiai : ..Dark Brown 
Intermediate Pressure Gas Lines, first stage dis- 

charge, second stage intake.. . Aluminum 
High Pressure Gas Lines.............................. ....Bronze 
Light Oil Lines 7 | athinisghabcacnelalale White 
Live Steam. psi leriimssesippiaymaicisicdssaiipeidaiianaaae ae 
Oil Lines ... : sis apusteceindie bondi 


I ae Light Blue 
Drains lainlcie i seinpidiasentncibiicias ema 


nee Da ii _.Pearl Gray 


PN Ri akcitcctecthnntiiaeokccaicdelegihs, sons naicacalaee 
BF Re aes ee g cea Dark Blue 
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PIPE LINE COLORS, PACIFIC GAS AND ELECTRIC 
COMPANY, STATION “B” GAS PLANT, OAKLAND 


ae tN a ee SATE AT RY Ee NL st BRNO Black 
Fresh Water.......... POE Se aD OSS MERE OLS: ae aS Blue 
Salt Water............ 8 tN Sera oe RPE: et Le Red 
SSSR Sadia e 1 a SN Cn RC Sy Sa TTD Green 
ERE SI al susehecit a satiaae hil Green 
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PIPE COLOR SCHEME, PACIFIC GAS AND ELECTRIC 
COMPANY, SAN RAFAEL GAS PLANT 


| Valves, Fittings, ete. Pipe Color” ; 


Fittings all Black Light Red 
‘Red Trim on Valves |Green 
land Fittings Green 
‘Black Trim on Valves 

‘and Fittings | 

Red Trim on Valves |Blue 

and Fittings Blue 
Black Trim on Valves | 
and Fittings 

Steam Red Trim 


Pipe Lines 
Electric Conduit 
High Pressure Gas 
Low Pressure Gas 


High Pressure Water 
Low Pressure Water 


White Enamel 


Exhaust Black Trim White Enamel 
Condensate All Dark Red 
High Pressure Oil Red Trim Black 

Low Pressure Oil All Black 
Hydraulic Line Red Trim ‘Cream 
Hydraulic Return ‘Black Trim ‘Cream 


EXCERPT FROM MECHANICAL ENGINEERS’ 
POCKET-BOOK 
By William Kent, 9th Edition, Page 885 
Identification of Power Howse Piping by Different Colors. 


(W. H. Bryan, Trans. A. S. M. E. 1908). In large power plants 
the multiplicity of pipe lines carrying different fluids causes confu- 
sion and may lead to danger by an operator opening a wrong 
valve. It has therefore become customary to paint the different 
lines of different colors. The paper gives several tables showing 
color schemes that have been adopted in different plants. The 
following scheme, adopted at the New York Edison Co.’s Water- 
side Station, is selected as an example. 
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Bands, 
Cou p- 
Pipe Lines Colors of lings, 
Pipe Valves, 
. ; étc. 
Steam, High pressure to engines, boiler 
cross-overs, leaders and headers.. Black Brass 
All other steam lines...... Buft Black 
ioe sendlpd aepmeaaiieiccsensiann Orange Red 
Steam, drips, including traps...................... Orange Black 
Steam trap discharge....... a _..-...---..| Green Black 
Blow-ofts, drips from water columns and 
low-pressure drips................ Slate Red 
Drains from crank pits scncnddpneeasncsencesced MAME ADDO UTE Blue 
Cold water to primary heaters and Jacket 
aang Ain.diraek dalla nohciemese ...| Blue Red 
Feed-water, pumps to boilers. a Same 
Hot-water mains, primary heaters to | 
pumps, and cooling-water returns... Green Red 
Air pump discharge to hot well... ..| Slate Black 
Cooling water, pumps to engines... . Blue Black 
8 | Te iealiiebiin | Vermillion Same 
Cylinder oil, high pressure. Brown Black 
Cylinder oil, low pressure... Brown Green 
ge aT pene, Brown Red 
Pneumatic system............ Black Same 


COLOR SCHEME 
Preliminary Suggestion 


By Harry J. SMITH 


FOR PIPE 


Engineer of Construction Gas Department 


Pacific Gas and Electric Company 


Pipe Lines 


(February 6, 1928.) 


Fire Lines, High Pressure 
Fresh Water, Low Pressure 


Salt Water 

Boiler Feed.. 
Soda Solution 

Fuel Oil 
Shamrock O11] 
(Gas Low Pressure 
Gas High Pressure 
Air High Pressure 
Air Low Pressure 
Steam High Pressure 
Exhaust Steam 


Electric—2300 to 4000 
Electric—440 Volts 
Electric—220 Volts 
Electric—110 Volts 


EXCERPT FROM MECHANICAL ENGINEER’S HANDBOOK 


Lionel! S. Marks, Editor-in-Chief, Second Edition, Page 896 


Identification of Piping by Colors. Pipe covering after being 
canvas jacketed is frequently painted. The paint should be fire- 
proof and preferably of a light color, to reduce radiation. It is 
well to paint pipes for different purposes of various colors. ‘There 
is at present no generally accepted standard color scheme for 
piping. The following scheme, however, has been proposed by 
the A. S. M. E. Committee on Identification of Power House 
Piping (Trans. A. S. M. E., 1911, Vol. 33, p. 17). 


(a) In the main engine room of plants which are well lighted, 
and where the functions of the exposed pipes are obvious, all 
pipes are to be painted to conform to the color scheme of the room; 
and if it is desirable to distinguish pipe systems, colors are to be 
used only on flanges and on valve-fitting flanges. 


(b) In all other parts of the plant, such as the boiler house, 
basements, etc., all pipes (exclusive of valves, flanges and fittings) 
except the fire system, are to be painted black, or some other 
single, plain, durable, inexpensive color. 


(c) All fire lines (suction and discharge), including pipe lines, 
valve flanges and fittings, are to be painted red throughout. 


(d) The edges of all flanges, fittings or valve flanges on pipe 
lines, larger than 4 in. inside diam., and the entire fittings, valves 
and flanges on lines 4 in. inside diam. and smaller, are to be 
painted the following distinguishing colors, numbered 1 to 12 
inclusive: 


Distinguishing Colors to be Used on Valves, Flanges and Fittings 


Only 
Steam division...... 1 High pressure—white 
2 Exhaust system—buff 
Water division.. 3 Fresh water, law pressure—blue 
4 Fresh water, high pressure boiler 
feed lines—blue and white 
5 Salt water piping—green 
Oil division............... 6 Delivery and discharge—brass or 
bronze yellow 
Pneumatic division......... 7 All pipes—gray 
Gas division............ 8 City lighting service—aluminum 
9 Gas-engine service—black; red 
flanges 
Fuel oil division................10 All piping—black 
Refrigerating system.........11 White and green stripes alternately 


on flanges and fittings, body of pipe 
being black 


Electric lines and feeders..12 Black and red stripes alternately on 
flanges and fittings, body of pipe 
being black 


Vots 


Flange 
Color 


Black 
Blue 


Black 


(;reen 


Ma roon 


Buff 


Condulets 


Buff 
Blue 


Gcreen 


Pipe Color 


Red 
Maroon 
Maroon 
Maroon 
Aluminum 
(;reen 
(;reen 
Black 
Black 
Blue 
Blue 
White 
White 


(;rays 
(srays 
Gsrays 
Gsrays 


COLOR SCHEMES FOR PIPE LINES IN GAS PLANTS 
RECOMMENDED IN THIS REPORT 


FIRST BAND 
(Broad ) 
Commodity 


(sas 
Black 
(Gas 
Black 


(sas 
Black 


(sas 
Black 
(sas 
Black 


(;as 


Black 


(sas 


Black 


(sas 


Black 


(sas 


Black 


FIRST BAND 


(Broad) 


Commodity 


(sas 
Black 
(sas 
Black 
(sas 
Black 
Gas 
Black 
Gas 
Black 
Gas 
Black 


Steam 


W hite 


Steam 
W hite 


Steam 


W hite 


SECOND BAND 


Kind 


Natural 
Black 


Natural 
Black 


Natural 
Black 


Mixed 
Yellow 
Mixed 
Y ellow 
Mixed 
Y ellow 
Oil 
Green 
Oil 
Green 
Oil 
Green 


SECOND BAND 


Kind 
W ater 
Red 
W ater 
Red 
Water 
Red 
Coal 
Wh ite 
Coal 
W hite 
Coal 
W hite 
Live 
W hite 
Live 


W hite 


Exhaust 
Y ellow 


THIRD BAND 
Pressure 
High 
Red 
Inter-Med. 
Y ellow 
Low 
Green 
High 
Red 
Inter-Med. 
Y ellow 
Low 
Green 
High 
Red 
Inter-Med. 
Y ellow 


Low 
Green 


THIRD BAND 


Pressure 
High 
Red 
Inter-Med. 
Y ellow 

Low 
Green 
High 
Red 
Inter-Med. 
“ellow 
Low 
Green 
High 
Red 
Low 
Green 


High 
Red 
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THIRD BAND 


SECOND BAND 


—— — = — = 


FIRST BAND The Cost of Operating a Large Steam 


(Broad) 
Commodity 
Steam 
W hite 
W ater 
Red 
W ater 
Red 


Water 
Red 


W ater 
Red 
Oil 

Green 
Oil 

Green 
Oil 

Green 
Oil 

Green 


FIRST BAND 
(Broad ) 


Commodity 


Solution 
Y ellow 


Solution 
Yellow 


By-Products 
Blue 


By-Products 
Blue 


By-Products 
Blue 


By-Products 
Blue 


By-Products 
Blue 


By-Products 
Blue 


FIRST BAND 
(Broad) 
Commodity 


Air 
Buff 
Alr 
Buff 
Electricity 
Maroon 


Electricity 
Maroon 


Electricity 
Maroon 


Electricity 
Maroon 


Electricity 
Maroon 


Kind 
Exhaust 
Y ellow 


Fresh 
Red 


Fresh 
Red 


Salt 
Green 


Salt 
Green 


Lubricating 
Green 


Lubricating 
Green 


Crude 
Yellow 


Crude 


Yellow 


SECOND BAND 


Kind 


Soda 


Soda 
Yellow 


Tar 


Blue 


Tar 
Blue 


Benzol 
Green 


Benzol 
Green 


Ammonia 


Red 


Ammonia 


Red 


| SECOND BAND 


Kind 


Fresh 
Red 
Fresh 
Red 
Three Phase 
Green 


Three Phase 
Green 


Two Phase 
Red 


Two Phase 
Red 


Single Phase 
Black 


Yellow | 


Pressure 


Low 
Green 
High 
Red 

Low 
Green 
High 
Red 
Low 
Green 
High 
Red 
Low 
Green 
High 
Red 


Low 
Green 


THIRD BAND 


Pressure 
High 
Red 


Low 
Green 


High 
Red 


Low 
Green 


High 
Red 


Low 
Green 


High 
Red 


Low 
Green 


THIRD BAND 


Pressure 


High 
Red 
Low 

Green 
Primary 
Voltage 

Yellow 


Secondary 


Voltage 
Red 
Primary 
Voltage 
Yellow 


Secondary 


Voltage 
Red 


Secondary 


Voltage 
Red 


Driven Gas Compressor Plant’’* 


N this paper the operation costs of a large steam driven com- 
| pned plant operating under certain assumed conditions have 

been calculated. 

The first set of conditions are those of a 60 lb., 10-unit plant, 
working at capacity 24 hours per day, 30 days per month. The 
costs have then been calculated for operation of this plant at 75%, 
50% and 25% load factor. 

A second set of conditions have been taken, considering this 
same equipment operating at 30 lbs. pres- 
sure—100%, 75%, 50% and 25% Capac- yygyyyeyyyyyggyyy 


ity. i‘. —Y 

I have assumed each of these 10 steam 
engine driven compressors capable of de- 
livering 1,000,000 cu. ft. of gas per hour 
each at 60 lbs. pressure when operating 
with 145 lbs. dry steam at the throttle 
and exhausting to 26-inches vacuum. 
Full load on these machines, 24 hours 
per day and 30 days per month will de- 
liver 7,200,000 M. cu. ft. of gas. 

Real estate value will be ignored. In- 
terest charges will be considered as 6%, 
depreciation as 4%, taxes as 2%, water 
charged at $.07 per 100 cu. ft. Elec- 
tricity is charged as actually billed for 
Year 1927 at the Ducommun Street Sta- CoM. Wilcex 
tion of the Los Angeles Gas and Electric 
Corp. Equipment, installation and oper- 
ation charges are based on inventory figures and operating ex- 
pense at the same plant. 
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Description of Plant 

Inasmuch as this station has been used as a basis for the in- 
stallation and operation figures which follow a short general de- 
scription may be of interest. 


Boilers and Auxiliaries: The boiler room, 60 ft. by 250 ft. 


(15,000 sq. ft.) houses 22 Stirling water tube boilers, ranging from 
486 to 890 boiler horsepower, arranged on either side of a main 
firing aisle.. Steam, oil, gas, and feed water headers run along 
the top of this aisle. Steam header pressure is carried at 160 lbs. 
In the center of the room on either side of the aisle are installed 
three centrifugal boiler feed pumps, two reciprocating fuel oil 
pumps, one centrifugal fire pump, two tubular type fuel oil heat- 
ers, two open type feed water heaters and a central control gauge 
board. 


Compressors and Auxiliaries: Separated from the boiler room 
by a brick partition with fire doors is the compressor room, 170 
ft. by 235 ft. (39,950 sq. ft.) housing 10 (nine installed) single 
stage, double acting compressors driven by Hamilton-Corliss cross 
compound steam engines, with the following principal dimensions: 
High pressure steam cylinder a | 36 in. 
ee RA TTT TE eM «ST 
Ge = I citi sick dscsonicelidsemnsnsieipoemreniinans ECS Senor ae eheorleey 6 «  T 

ORLA SRETS, =: 
eee =O 
ER LIAL TENE AS: Se eM 

Builder’s rating 1,000,000 cu. ft. per hour at 60 Ibs. discharge 
pressure and 60 r.p.m. 

Steam consumption at 26 inches vacuum and 145 lbs. dry steam 
at the throttle as follows: 


1,000,000 cu. ft. per hr. at 20 Ibs.—14.0 Ibs. per I.H.P.—1230 
1,000,000 cu. ft. per hr. at 30 Ibs.=13.0 Ibs. per I1.H.P.—1640 
1,000,000 cu. ft. per hr. at 40 Ibs.=—12.3 Ibs. per I.H.P.—2000 
1,000,000 cu. ft. per hr. at 50 Ibs.—13.0 Ibs. per I.H.P.—2400 
1,000,000 cu. ft. per hr. at 60 Ibs.—14.25 lbs. per 1.H.P.—2780 


Each compressor has its own set of auxiliaries consisting of: 


i—Surface condenser—2 pass—40,000 lbs steam per hour. 

1i—Centrifugal circulating water pump—3,000 gal. per min. driven 
by a 60 h.p. steam turbine. This pump supplies condenser cir- 
culating water, jacket cooling water and circulating water for 
gas after cooler. 

1—Wet vacuum pump driven by a 58 h.p. steam engine. 

1—T wo unit series flow counter current horizontal tubular gas 
after cooler. 


Station Auxiliaries: Exhaust from auxiliaries is used for heat- 
ing fuel oil and feed water. Circulating water is cooled by atmos- 
pheric type cooling towers~located adjacent to the compressor 


*Prepared by Charles H. Wilcox, Los Angeles Gas & Electric Corp., for Com- 
mittee on Compressor Plant Design and Operation. 
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building. Circulating water and boiler feed makeup is city water 
treated by a Zeolite softener. Engine lubricating oil is circulated 
through an oil filter and fed to machines by gravity. Gas is dis- 
charged into four distributing drums from which the outgoing 
mains lead. 


Steam Consumption: 


10 Compressors at 39,615 Ibs. per hr. each....... ...396,150 lbs. per hr. 
10 circulating pumps at 3425 lbs. per hr. each...... 34,250 lbs.-per hr. 
10 Wet air pumps at 1,000 lbs. per hr. each...... . 10,000 !bs. per hr. 
3 Hotwell pumps at 1,000 Ibs. per hr. each... 3,000 Ibs. per hr. 
2 Boiler feed pumps at 7,500 lbs. per hr. each...... 15,000 Ibs. per hr. 
1 Fuel oil pump at 1,000 lbs. per hr. each............ 1,000 Ibs. per hr. 
,;  geerenee sidan inatlatbotetladcliiaadasutns ci sailalabe ....---.-459,400 Ibs. per hr. 
2% of total for atomizing WEE CU iii ccticiis sks 10,213 Ibs. per hr. 
3.5% of total for air compressor and traps, 
I: (I PGi een Aikinainiidet endian 17,872 lbs. per hr. 
RRS CMR eee ana Ree ND 5 dinaaaiibaiacieaaaia 487,485 lbs. per hr. 


Fuel Cost per 30-Day Month: 


Pounds steam per hour X lbs. oil per boiler h.p. X hrs. per 
day X days per month X dollars per bbl.—Ibs. steam per boiler 
h.p. X Ibs. oil per gal. X gal. oil per bbl. 

487,485 X 2.5 K 24 XK 30 X 1 


=$89,283.00 per month 
30 X 7.8 X42 
Water Cost 


Assume the circulating pump passes 3,000 gals. per minute per 
compressor and the loss over the tower is 2 per cent of this amount. 
Added to this loss is an allowance for boiler blow down of 500 
gals. per boiler per day, plus 10,000 Ibs. steam per hour for oil 
burners. Water is charged at $0.07 per 100 cu. ft. On this bases 
the cost of water per month at 100 per cent load is: 

10 X 3,000 X 60 X .02 = 36,000 gal. per hr. tower loss 


22 X 500 
= 458 gal. per hr. blow down 
24 
10,000 1,205 gal. per hr. oil atomizer 
8.3 37,663 gal. per hr. 


37,663 X 24 X 30 X 0.07 


= $2,520.00 per month 
7.50 X 100 


Plant Installation Costs 


Station Compressor Unit 

Buildings: 

Boiler room . naneeeiee: Tey ae 

Compressor statioi—includ- 

gk  RCURRERR TE vr ennettesln 225,000 22.500 

Boilers: 13013 boiler h.p. in- 

cluding header and auxiliary 

piping and foundations........... 550,000 55,000 42.50 B.H.P. 

14—486 h.p. 

6—779 h.p. - 13,013 

2—890 h.p. | 

2—Feed water heaters.......... 33,000 3,300 

3—Boiler feed pumps.......... 15,000 1,500 

2—Fuel oil heaters................ 11,000 1,100 

2—Fuel oil pumps................ 5,000 500 

1—Fire pump .............. 5,000 500 
Compressors—including foun- 

dation, steam and exhaust 

piping, suction and_ dis- 

charge piping, etc................... 1,400,000 140,000 50 1.H.P. 
Compressor auxiliaries — in- 

cluding condensers, vacuum, 

pumps, circulating water 

pumps, after-coolers eters, 250,000 25,000 
Station auxiliaries — including 

hotwell pumps, hot wells...... 10,000 1,000 
Lubricating oil pumps | 
Lubricating oil tanks + ............ 5,000 500 
Lubricating oil filter | 
PE I icici docnirewqaneesons 7,500 
Gas distributing drums (4)... 20,000 
Cooling towers ........ acl 190,000 19,000 9.50 per sq. ft. 
Water treatment system 50,000 5.000 

Total . 8s et $2,836,500 $280,900 

Annual fixed charges: 

Interest—6% ....... SBE es $ 170,190 $ 16,854 

Depreciation—4% ....... . 113,460 11,236 

Taxes—2% ........ sities 56,730 5,618 


Se oe ke 
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Monthly Operating Costs 


7,200,000 5.400.000 3,600,000 1,800,000 
M. cu. ft. M.cu. ft. M.cu.ft. M. cu. ft 
Per Month Per Month Per Month Per Month 


100% 75% 50% 25% 
60 Ibs. 60 Ibs. 60 Ibs. 60 Ibs. 
Labor —_ $ 13,005 $11,075 $ 8.810 $ 4.650 
Superintendence ...... 1,300 1,300 1,300 1,300 
(10% of Op. Labor) 
Sup. @ 50c per comp. hr. 3,600 2.700 1.800 900 
(Oil, waste, soap) 
Repairs (material) 1,200 900 600 300 
Fuel @ $1 per bbl. . 89,283 66,963 44,641 22,321 
Water 2,520 1,890 1,260 630 
Salt, and cleaning soften- 
ers 800 650 400 225 
Electricity for lights 
(avg. for year) 375 375 375 375 
Total operation $112,083 $85,853 $59,186 $30,701 
Fixed charges .. 28,382 28,382 28,382 28,382 
Tota] $140,465 $114,235 $87,568 $59,083 
Total cost per M. cu. ft... $.0195 $.0212 $.0243 $.0328 


Operation Costs at 30 lbs. Pressure 


Thirty-pound operation costs have been estimated by compari- 
son with the 60-lb. operation. Water will be reduced approxi- 
mately one-half, probably somewhat less. As we have charged 
$2,520 per month at 60 lIbs., a value of $1,500 per month has been 
assumed for this item. Salt for softening water and charge for 
cleaning softeners will be taken at $500. Oil will be charged as 
calculated from the steam requirements. Other operating items 
and fixed charges will be considered the same as at 60 Ibs. 
operation. 


Steam Requirements 


10 Compressors @ 21,320 Ibs. per hr each 213,200 Ibs. per hr. 
10 Circulating water pumps (estimated ) .. 20,000 Ibs. per hr. 
10 Wet air pumps (estimated) 5,000 Ibs. per hr. 
3 Hotwell pumps (estimated ).. 1,500 Ibs. per hr. 

2 Boiler feed pumps : 10,000 Ibs. per hr. 

1 Fueloil pump ) " 500 Ibs. per hr. 

Total ......250,200 Ibs. per hr. 

2% of total for oil burners 5,004 Ibs. per hr. 
3.5% of total for air compressors, traps, etc. 8.757 Ibs. per hr. 
lotal 263,961 lbs. per hr. 


Fuel Costs 


263,961 X 2.5 X 24 X 30X 1 


$48,348.00 per month 
30 X 7.8 XK 42 


100% 75% 50% 25° 


Labor $13.005 $11,075 $ $810 $ 4.650 
Superintendence 1,300 1,300 1.300 1.300 
Supplies 3.600 2.700 1.800 900 
Repairs 1,200 900 600 300 
Fuel 48,348 36,261 24,174 12,087 
W ater 1,500 1.025 750 276 
Salt and cleaning 500 400 250 15 
Electricity 375 375 375 375 
Fixed charges 28,382 28,382 28,382 28,382 

Total $98,210 $82,418 $66,441 $48,519 
Cost per M. $.0136 $.0153 $.0184 $.0269 

[his equipment has been installed over a period of years. Lhe 


installation costs based on average figures comparerd with recent 
unit costs, are of necessity estimated, but will closely approach the 
cost of duplicating this equipment. 

As operated, this plant is working under a wide range of con- 
ditions. Discharge pressure will range from 10 Ibs. to 60 Ibs. At 
times the load is carried entirely on natural gas pressure. Peak 
demands require the operation of from one to eight compressors 
Due to these variable conditions, actual figures are not available 


to check the costs given under the conditions discussed. 
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The Cost of Operating Small Steam 
Driven Compressor Plants* 
By OQ. A. PHILPOTT 


Pacific Gas and Electric Company 


LI. of the steam driven compressors of this company are 
operated in conjunction with electric or gas driven compres- 
sors and other gas plant equipment and it has therefore been 

necessary to estimate the cost of operation, as no actual costs on 
steam driven plants are available. 

Two sizes of plants are considered, one having a 232,020 
cubic foot per hour Unaflow steam engine driven compressor oper- 
ating condensing, the other a non-condensing plant with a capacity 
of 50,400 cubic feet per hour and both discharging the gas at 60 
pounds gauge pressure. Each plant contains only the equipment 
necessary to operate one compressor 

In order that the cost of compression may be comparable with 
that in other papers presented by this committee the fixed charges 
and unit costs are as follows: 

Interest 6%. 

Taxes 1.5%. 

Insurance 0.5%. 

Depreciation 4%. 

Shift men $5.50 per day. 

Foreman for one shift $6.00. 

Superintendence 10% of labor. 

Water 21 cents per hundred cubic feet. 

The capital investment is determined by using actual cost of like 
equipment now installed and basing the cost of the buildings on 
those of similar types erected by this company. Real estate value 
is not included. 

Lampblack is used as a fuel in all the oil gas plants of this 
company and as the cost of producing it varies considerably and 
is rather difficult to determine, an arbitrary value of $1.25 per 
ton is assumed for lampblack containing 51 per cent moisture and 
having a calorific value of 14,081 B.t.u. per pound dry. Compu- 
tations are also made in which there is no charge for lampblack, 
except labor for handling. 


232,020 ACTUAL CUBIC FEET PER HOUR 
COMPRESSOR PLANT 


This plant is housed in a structural steel and corrugated iron 
building 40 feet wide and 70 feet long. The boilers are in one 
end, the compressor in the other, and the auxiliary equipment be- 
tween the two. The columns used in the boiler portion which 
extends for 30 feet are 30 feet high, and 15-foot columns are used 
in the remaining part of the building. 

The compressor is a duplex, single stage, poppet admission, 
feather valve Unaflow type with 26-inch diameter gas cylinders, 
22-inch diameter steam cylinders, 24-inch stroke, piston displace- 
ment 4834 cubic feet per minute, volumetric efhciency 80 per cent, 


CoST OF COMPRESSING GAS To 60* 
DISCHARGE PRESSURE IN SMALL 
STEAM DRIVEN PLANTS 
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with an actual capacity of 3867 cubic feet per minute at 165 revo- 
lutions. The indicated horsepower at full load with 60 pounds 
gauge discharge pressure is 665 and the steam consumption with 
150 pounds steam pressure at the throttle operating on a 26-inch 
vacuum is 14.0 pounds per indicated horsepower hour. The floor 
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space required is 13 feet 6 inches by 26 feet 6 inches. An oil 
filter and recirculating system is used for the compressor. 

A battery of two 164 horsepower Stirling water tube boilers 
with special setting, double end firing for lampblack fuel and oper- 
ating at 160 pounds steam pressure is used. Labor is included for 
removing and transporting the lampblack from separators, assumed 
to be within 150 feet of the boiler room. No allowance is made 
for oil storage in case it is used as a fuel but the necessary oil 
burning equipment is included. 

Evaporation in pounds of water is 3.8 per pound of wet lamp- 
black and 11.4 per pound of oil as determined by tests and pre- 
sented to this Association in 1925. (P.C.G.A. Vol. 11, p. 669.) 

Ihree per cent of the steam is used for atomization of the fuel 
oil and four per cent is allowed for boiler make-up. 

One man is needed per shift when using oil as a fuel. When 
burning lampblack and cperating on quarter or half load, one 
lampblack man, one fireman and one operator are needed per shift, 
and on three-fourths or full load an additional lampblack man is 
required, 

The exhaust from the compressor is carried through a 14-inch 
line to a 1200 square foot, two-pass condenser and the exhaust 
from the pumps is used in the feed water and oil heaters. 

A 5-inch steam line leads from each boiler to an 8-inch header 
which extends along the side of the building to the compressor. 
All auxiliary equipment is fed from a 4-inch line leading from 
the main header. 

Cooling water at the rate of 1.5 gallon per minute per 100 cubic 
feet of gas compressed is supplied to the compressor jackets and 
2.65 gallons per minute per pound of steam condensed is deliv- 
ered to the condenser. A 500-gallon per minute, 70-foot head, 
turbine driven centrifugal pump recirculates the water over an 
atmospheric cooling tower and 3 per cent is allowed for wind 
and evaporation losses. The gas suction is connected to a header 
alongside the building and the compressor discharges into a 6 foot 
by 30 foot pulsation tank just outside of the building. 


50,400 ACTUAL CUBIC FOOT PER HOUR 
COMPRESSOR PLANT 


The type of building is the same as for the other plant and is 
30 feet wide, 36 feet long and has 20-foot columns the entire 
length. 

The compressor is a duplex, single stage with plate type inlet 
and outlet valves and compound steam cylinders having piston 
steam valves. Steam cylinders 11 inch and 18 inch diameter, gas 
cylinders 14 inch diameter, stroke 14 inch, 220 r.p.m., piston dis- 
placement 1090 cubic feet per minute, volumetric efficiency 77 per 
cent, actual capacity 840 cubic feet per minute, steam consumption 
23.3 pounds per indicated horsepower hour with 100 pounds steam 
pressure at the throttle and the indicated horsepower is 134 under 
the above conditions. 

A 100 horsepower return tubular boiler with high setting is 
selected for this plant. ‘Tests have shown that the evaporation per 
pound of fuel of a return tubular boiler is approximately 72 per 
cent of that of a Stirling water tube type of boiler and on this 
basis the evaporation per pound of fuel is 2.75 for lampblack and 
8.0 for oil. Steam consumption for the oi] burner is the same as 
in the other plant. 

The design and operation of this plant is the same as the other 
except that no condensing or recirculating system is_ installed. 
Water cost is therefore high in comparison with the other plant 
as all of the jacket cooling water is lost except what is needed 
for the boiler. 

Six men are needed per day when operating at full load, five 
per day at three-quarter load, four per day at half load and three 
per day at quarter load when burning lampblack and only three 
men per day when using oil as fuel. 


SUMMARY 


In Tables No. 3 and No. 4 are shown the steam consumption 
and fuel required when operating at 100 per cent compressor 
capacity. For 75 per cent, 50 per cent and 25 per cent capacities, 
allowance has been made for the increased steam consumption per 
indicated horsepower hour as the load decreases. 

A summary of the monthly operating costs is shown in Tables 
No. 5 and No 6. The cost of lubricating oil, repairs and supplies 
is based on records kept on this kind of equipment and lighting 
of the plants has been charged at the regular company rate. 


In order that a better comparison may be made between the 
different plants and fuel, the compression costs are shown by 
curves in Fig. 1. The cost of labor remains constant when 
using oil as a fuel, whereas with lampblack it varies with the 
load and due to the fact that in these small plants the labor can- 
not be regulated so that the pounds of lampblack handled per man 
at different loads is the same the lampblack curves do not remain 
parallel. Were it not for the variation in the pounds of lamp- 
black handled per man per hour at the different loads the lamp- 
black fuel curves would not cross those of the oil fuel. 
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TABLE NO. 1 


CAPITAL INVESTED 232,020 


HOUR PLANT 
Item 
Boilers Bhtieed 
Boiler Feed Pumps 
Building 
Compressor 
Condenser 
Cooling Tower 
Dry Vacuum Pump 
Feed Water Heater 
Hot Well Pump 
Lampblack Equipment 
Pulsating Tank 
Recirculating System 


Steam and Exhaust Headers 


Total 


ACTUAL 


CUBIC 


FOOT 


PER 


Lampblack Fuel 


Piping to main headers is included with the item. 


$28,350.00 
* 775.00 
9,550.00 
35,800.00 
4,005.00 
180.00 
250.00 
1,130.00 
00 
970.00 
1,400.00 
2,560.00 
1,365.00 


$91,785.00 


Eliminating the lampblack equipment and installing oil burners 


and heater increases the capital investment to $93,285.00. 


Overhead costs are included in the above. 


TABLE NO. 2 
CAPITAL INVESTED 50,400 

HOUR PLANT 
Item 
Boiler ‘i : 
Boiler Feed Pumps 
Building ....... : 


Cooling Water Piping 
Compressor 
Feed Water 
Lampblack Equipment 


Heater 


Pulsating Tank 
Steam and Exhaust Headers 
Total 


ACTUAL CUBIC 


FOOT 


PER 


Lampblack Fuel 


$ 5,730.00 
320.00 

4 630.00 
95. 

.00 


UU 


.00 
0.00 
1,180.00 
1,590.00 


Piping to the main headers is included with the item. 


$22,250.00 


Eliminating the lampblack equipment and installing oil burners 
and heater increases the capital investment to $23,500.00. 


Overhead costs are included in the above. 


TABLE NO. 3 
STEAM CONSUMPTION AND FUEL 


Item 
Compressor 
Recirculating Pump 


REQUIRED 
ACTUAL CUBIC FOOT PER HOUR PLANT 


Dry Vacuum, Hotwell and Boiler Feed Pumps 


Blow-down 

Oil Atomization 3% 

Total Pounds for Equipment 
Make-up 4% Saalabesulcetaiaye 
Total Pounds of Steam Per Hour 
Pounds of Fuel Per Hour 

Tons Per Month ........... 

Barrels per Month 


9,310 
952 
896 
121 


11,279 
451 
11,730 
3,085 
1,110 


232,020 


Pounds of Steam Per Hour at 100% Capacity 
Lampblack 


Oil 
9.310 
952 
908 
125 
340 
11,635 
465 
12,100 
1,061 


TABLE NO. 


STEAM CONSUMPTION AND F 
ACTUAL CUBIC FOOT PE 


Po i nds 


ot Steam Per 
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4 
CEL REQUIRED 50,400 


R HOUR PLANT 


Hous 


at 100% 


Item Lampbhla 
Compressor 3,122 
Boiler Feed Pump 115 
Blow-down 35 
Oil Atomization and Heater — 
Total Pounds of Steam Per Hour 3,272 
I : . 
Pounds of Fuel Per Hour 1,180 
Tons Per Month 428 
Barrels Per Month —_—— 
TABLE N¢ 5 
SUMMARY OF MONTHLY OPERATING COS! 
232,020 CUBIC FOOT PER HOUR PLANT 
{ y P< 
lten LOO”, 75% SON 
f f 
M Cubic Feet Gas Con ed Per M 167.054 175 200 835297 
Lampblack Fue 
bixe C} 918 00 918 0n 918 00 
Labor 1995 00 1 995.00 1 500.00 
Superintendence 10% ! 199.50 199.50 150.00 
Lan = k ¢ 125 P ' | RQ 7 Of) 1080.00 7SO 00 
Ligl 2 fh OO {6 OO 34 (0) 
Lubricati () O00 21.00 1S OO 
Repairs Supplie 154.00 120.00 90.00 
W ater 184 00 147? 50 98 20 
| & T £4 G04 ()f) <4 $1? 00 ¥ q 4 20 
t Per M (¢ ic bee 
t (sy (Compressed 
| ' | K at 1 25 pe! | >a fyi) 4 Pf 
| ¢ with No (¢ ( 
| black x: ] sti} ¢ 4 137 OO 4? “i } t} 
Cost Pe M Fee G 
( npre 1 No (¢ for Lam 2.10 2.74 
() I ure 
Fixe ( $933.00 £933.00 $933.00 
Fuel O $1.00 per barre 2? 295 00 1778.00 1 270 1% 
Labor S10.00 S10. 00 —- ay 
Supe ? cle é 10% | or 5] tit} 51 {)t) “ {W) 
Lightings +f OM) 6H OO (Vi 
Lubreatit (>| 10 00 21.00 15 OO} 
Repairs and Supplie 160.00 126.00 M) 
W ater 195 OO 148 00) 107? SO 
lot ( $4 JOS OO £3 607 0 ¢? 97 
( * MI ¢ 
\ noress< >» &4S > Q 
rTABLE Né¢ 
SUMMARY OF MONTHLY OPERATING COS] 
50.400 ACTUAL CUBIC FOOT FER HOUR PLAN] 
= 4 r ( 
lten LOO” 75 sO 
M ¢ Feet of Gas Compressed Per Mo. 36,288 27,21¢ 18.144 
| mpl K I 
be x ( bh ’ e. ‘ >99 Sf) ~ »979 ci) me , ? f 
Labor 1 005 00 840 00 ‘ , 
Supe ence 100 | fOO.50 £4 00) 7 5 
Lampblack at $1.25 per ton 535.00 106.25 PQS Of 
Lighting (0 00 000 > tM) 
I ibricating Qi! 1? OO yin) f {} 
Repai nd Su lies +8.00 29 SO 2? S80 
Wate 102-00 6.50 51.00 
Total Cost Lampblack at $1.25 Ton...$2,045.00 $1,697.75 $1,360.00 
\ t rer M Cubi Feet ( ( ( 
Lampt ck at $1.25 pe | 5.04 6 24 7.50 
lotal Cost with No Charge 
for Lampblack $1,510.00 $1,291.50 $1,075.01 
(lost pe M Cul Feet ( e 3st 
N\ Charge | | blac + lf 1 74 J 
) bue 
Fixed Charge ¢ 23500 ¢ 235.00 & 2735.00 
Fuel Oil at $1.00 per barre 921.00 700.00 190.00 
Labor S1O.00 S1O.00 Ss10O.00 
Liehtir 50.00 3) OO 0 00 
Supe t lence 100% of | 51.00 $1.00 51.0 
Lul Ca ();| 1? OO Vv tht} f sti 
Ret I nd Suppli 44) 00) ;] OO 23.50 
W ate 102 00 76.50 51.00 
Total Cost 41 SOL OO &1.642.50 . ‘7 OV 
Cost per M Cubic Feet Compressed 5.25 6.03% 7.71 


Capacity 


ck 


Oil 


3,122 

120 
35 
31 


l 
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Comparative Costs of Gas Engine and 
Synchronous Motor Driven 
Compressors* 


By Harry J. SMITH 
Pacific Gas and Electric Company 


HIS paper covers approximately the total operating costs, 

as nearly as available figures will permit, on a gas engine 

driven compressor and a synchronous motor driven com- 
pressor, so that a comparison may be made between the costs of gas 
fuel and electricity for various gauge discharge pressures, as well 
as for different percentags of compressor capacity, using calculated 
volumetric efhciencies furnished by the compressor manufacturer. 
The total costs are given in cents per M cubic feet compressed and 
cover all fixed and operating charges. 

The gas engine is a 14% inch x 24 inch 
Duplex, 160 H.P., 210 R.P.M., 4 cycle, 
belt connected to a 17 inch x 12 inch Du- 
plex gas compressor, 245 R.P.M., with a 
displacement of 92,670 cubic feet per 
hour, and is of the complete automatic 
suction unloading type. This was placed 
in operation November 1921. 

The synchronous motor is a 350 H., P. 
with a synchronous speed of 225 R.P.M., 
2200 volts, 3 phase, 60 cycles, direct con- 
nected to a 20 inch x 16 inch Duplex gas 
compressor, with a displacement of 157, 
080 cubic feet per hour, and is of the 
complete automatic suction unloading 
type. This was placed in operation De- 
cember, 1921. 

The tests on both compressors and the 
analysis of the gas were made by O. L. 
Dickinson, Division Superintendent of the Pacific Gas and Electric 
Company, Fresno Division, Fresno, California. 
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H. J. Smith, Chairman 


Gas Engine Driven Compressor: 


The test on the gas engine driven compressor, given in Table No. 
1, was made on April 13, 1928. This test is the basis on which the 
computation of the gas fuel costs were made. 

This plant is manufacturing gas from crude oil and the average 
analysis of the gas at the time the test was made is given in Table 
No. 2. 

The actual installation costs of the gas engine driven compressor, 
shown in Table No. 3 were used to determine the monthly fixed 
charges. 

The cooling tower installed in this plant has a capacity of 1500 
gallons per minute and cost $41,200.00. The gas engine compressor 
requires 30 gallons of cooling water per minute, and on this basis 
the charge to these units would be $824.00. 

The monthly operating costs in Table No. 4 are $408.41, ex- 
clusive of gas fuel and are for all capacities. The labor cost was 
based on three shifts, one man to each shift at $5.50 for eight hours, 
or a total monthly charge of $495.00. Each man’s duties include 
the operation of five units, namely, an air compressor, liquid puri- 
fication system, gas compressor, exhauster, and low pressure 
booster, so the amount chargeable to the compressor operation is 
$99.00, or one-fifth of the total monthly labor charge of $495.00. 
The lubrication figure was furnished by O. L. Dickinson, which is 
taken from actual operation. ‘he water pumping charge is based 
on 30 gallons per minute under 100 foot head, 15 gallons for the 
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Fig. 1. 


Curves showing cost in cents per M. compressed under various 
pressures and electric rates 


gas engine and 15 gallons for the compressor, making a charge of 
$7.20 per month based on the average electric rate. 

The make-up water is based on 2 per cent evaporation losses on 
30 gallons per minute and 21 cents per 100 cubic feet. Lighting 
was arbitarily taken at $1.00 per month on account of the small 
amount used. The fixed charges per month do not take into con- 
sideration a standby unit. 

In Table No. 5 is shown the gas fuel in M cubic feet per month 
consumed and the actual M cubic feet per month compressed under 
various gauge discharge pressures and capacities. 

Table No. 6 and Table No. 7 give the monthly gas fuel cost at 25 
cents and 50 cents per M cubic feet respectively, total monthly 
operating costs and cost in cents per M cubic feet compressed under 
various gauge discharge pressures and capacities. The volumetric 
eficiency has also been taken into consideration. 

The cost curve, Fig. 1, shows the cost in cents per M cubic feet 
compressed under various gauge discharge pressures and capaci- 
ties; Fig. 2, for 25 cent and 50 cent gas fuel per M cubic feet at 
553 B.t.u. per cubic foot. 


Harry J. Smith, Pacific Gas & Electric Co., Chairman; A. E. Englebright, Pacific Synchronous Motor Driven Compressor: 


Gas & Electric Co.: J]. W. Reed. C s. Coover Co.: O. A. Philpott, Pacific : : ‘ 
' The test on this compressor given in Table No. 8 was made on 


May 9, 1928. This test is the basis on which the kilowatt hours 


& ¢ 
Gas & Electric Co.; J. W. Rawlins, Hill, Hubbell & Co.; C. H. Wilcox, Los 
Angeles Goas & Electric Corp 


TABLE NO. 1 
TEST ON 17 INCH X 12 INCH DUPLEX GAS COMPRESSOR BELT CONNECTED TO 160 HORSEPOWER GAS ENGINE 
Test made April 13, 1928 


Actual 


Discharge 
Delivery 


Pressure R. P. M. R. P. M. Cu. ft. B.T.U. Cu. Ft. M Cu. ft. Displace- Volu- 
Pounds Gas Com- Gas Fuel per Gas Fuel Gas Fuel ment C.F, i Can 


Gauge _ Engine pressor Per Min. Cu. ft. Per Hour Per Mo. Per Hour Per Hour 


0 553 1500 1080 92,670 92,670 
10 2 553 1560 1123 92,670 81,550 
20 553 1620 1166 92,670 79,696 
30 | 2 553 1740 1253 92,670 77,843 
40 2 553 1980 1426 92,670 75,526 
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have been computed. The formula used for this particular meter, 
with its current and potential transformers, is also given. 

The installation costs shown in Table No. 9 have been taken 
from actual costs and the cooling tower cost is taken on the same 
basis as that used for the gas engine driven compressor, as it would 
require approximately the same number of gallons of water on 
account of the greater capacity of this compressor. This then gives 
the basis for figuring the monthly fixed charges with no allowance 
for a standby unit. 

All of the monthly operating costs in Table No. 10 are calculated 
on the same basis as the gas engine compressor, with the exception 
of the exciter power. The exciter power cost is taken at 10 kilo- 
watts per hour based on the average electric rate. 

In Table No. 11 is given the kilowatt hours per month consumed 
and the actual M cubic feet per month compressed under various 
gauge discharge pressures and capacities. 

Table 12 and Table 13 give the monthly electric power costs at 
1 cent and 2 cents per kilowatt hour respectively, the total monthly 
operating costs, and costs in cents per M cubic feet compressed 
under various gauge discharge pressures and capacities. The volu- 
metric efficiency has also been taken into consideration. 

The cost curve, Fig. 2, shows the cost in cents per M cubic feet 
compressed under various gauge discharge pressures and capacities, 
also for 1 cent and 2 cents per kilowatt hour. 


Conclusion: 


It will be noted that the cost curve for the gas engine driven 
compressor is much steeper than the curve for the synchronous 
motor driven compressor. ‘This is due to the fact that a larger 
number of B.t.u. per B.H.P. Hour is required as the capacity of the 
compressor is reduced. The B.t.u. required for full load is approxi- 
mately 10,000 per B.H.P. Hour and for quarter load capacity, 
19,000 per B.H.P. Hour. 

The synchronous motor driven compressor cost curve is very 
much flatter, due to the automatic unloading feature which, when 
unloaded, requires a very small amount of power, as may be seen 
from the test in Table No. 8. 

The two cost curves attached to this report will give a general 
idea as to what may be expected from gas engine driven com- 
pressors versus synchronous motor driven compressors. 
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TABLE NO. 2 


AVERAGE GAS ANALYSIS OF PROPORTIONATE SAMPLE, 
APRIL 13, 1928, OF OIL GAS PER CUBIC FOOT AT FRESNO 
GAS PLANT, FRESNO, CALIFORNIA 


Chemical Per cent 
Constituents Symbol By Volume 
Carbon Dioxide.......... COs 6.3 
Benzene Vapor............ CeHe 0.9 
Heavy Hydro-C arbons C,, Ho, 3.3 
Oxygen Ov 0.1 
Carbon Monoxi ® CO 12.7 
Hydrogen..... ial Ho 47.3 
Methane..... : CH, 26.8 
Nitrogen | No 26 
TOTAL... - eS ee. 100.0 
ON a ee oR 553 
B.t.u. Observed ................. _ 547 
Specific Gravity Calculated (Refe red to air as unity 482 


TABLE NO. 3 


INSTALLATION COSTS OF 17 INCH X 12 INCH DUPLEX 
GAS COMPRESSOR BELT CONNECTED TO A 160 H. P. GAS 


ENGINE 

Building (wood frame and plaster) 23° x 40°—920 sq. ft. 

at 33.00 on. tt............. me $ 2,760.00 
17” x 12” Duplex Compressoc........... 4,218.00 
Compressor foundation ...... | 644.00 
160 Horsepower Gas Engine and Air Compressor 10,133.00 
Gas Engine foundation... 7 796.00 
Compressor, Suction and Discharge Piping 1,279.00 
Gas, Air, and Water piping........... | 1,030.00 
Belt, Tightener, and Tightener foundation 1,196.00 
Cooling Tower and Pumps..... ) 824.00 


$22 880.00 
Annual Per Month 
$1,372.80 $114.40 


Total Cost, including overhead 
Fixed Charges 
Interest at 6% 


Depreciation at 4% Straight Line... 915.20 76.27 
Taxes at 2% sivciinaielealnisettiniieate 457.60 38.13 
Total fixed charges...... $2,745.60 $228.80 


TABLE NO. 4 


MONTHLY OPERATING COST FOR ALL CAPACITIES FOR 
17 INCH X 12 INCH DUPLEX GAS COMPRESSOR BELT 
CONNECTED TO A 160 H. P. GAS ENGINE 


ITEMS 


AMOUNT 

eee a $ 99.00 
Superintenden nce 10% of Labor.. 9.90 
Repairs 2% — i 38.13 
Lubrication ............ 17.12 
Pumping Water 7.20 
Make-up Water .- | 7.26 
Lights are a 1.00 
Fixed Charges ... | 228.80 

Total exclusive of gas fuel $408.41 


TABLE NO. 5 
GAS FUEL AND ACTUAL M CUBIC FEET PER MONTH FOR 
17 INCH X 12 INCH DUPLEX GAS COMPRESSOR BELT 
CONNECTED TO 160 H. P. GAS ENGINE 
Gas fuel M cubic feet per month consumed—S553 B.t.u. per cubic foot 
Pounds 


Gauge Per cent of Compressor Capacity 

Pressure 100 75 50 95 
0 1,080 
10 1,123 1,112 1,101 1,090 
20 1,166 1,144 1,123 1,101 
30 1,253 1,209 1,166 1,123 
40 l 426 l, 339 1,253 1,166 

Actual M Cubic Feet Per Month Compressed 

Pounds 

Gauge Per cent of Compressor Capacity 

Pressure 100 75 50 25 
10 58,716 44,037 29,358 14,679 
20 57,381 43,036 28,691 14,345 
30 56,047 42,035 28,023 14,012 
40 54,379 40,784 27,189 13,595 
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TABLE NO. 6 
MONTHLY GAS FUEL COSTS AT 25 CENTS PER M CUBIC 
FEET 


WESTERN GAS 


TABLE NO. 7 


MONTHLY GAS FUEL COSTS AT 50 CENTS PER M CUBIC 


FEET 


Iotal monthly operating costs and cost in cents per M cubic feet 
compressed under various discharge pressures for 17 inch x 12 inch 
Duplex gas compressor belt connected to 160 H. P. gas engine 


Total monthly operating costs and cost in cents per M cubic feet 
compressed under various discharge pressures for 17 inch x 12 inch 


Duplex gas compressor belt connected to 160 H. P. gas engine 
Monthly Gas Fuel Costs at 25 cents per M Cubic Feet 
553 B.t.u. Per Cu. Ft. 
Pounds 
Gauge Per cent of Compressor Capacity 
Pressure 100 75 50 
10 $280.75 5278.00 $275.25 . 
20 291.50 286.00 280.75 
30) 313.25 302.25 291.50 
40) 356.50 334.75 313.25 
Total Monthly Operating Costs 
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Pounds 

Gauge Per cent of Compressor Capacity 

Pressure 100 75 50 25 
10 $689.16 $686.41 $683.66 $680.91 
20 699.91 694.41 689.16 683.66 
30 721.66 710.66 699.91 689.16 
40 764.91 743.16 721.66 699.91 


Costs in Cents per M Cubic Feet Compressed 


Pounds 


Mont 


hly Gas Fuel Costs at 50 Cents per M Cubic Feet 
553 B.t.u. Per Cu. Ft. 


Pounds 


Gauge 


Pressure 


10 
20 
30 


40 


Pounds 
C;auge 


Pressure 


10 
20 


30 
40 


Pounds 


Per cent of Compressor Capacity 
100 75 50 25 
$561.50 $556.00 $550.50 $545.00 
583.00 $72.00 $61.50 550.50 
626.50 604.50 $83.00 561.50 
713.00 669.50 626.50 583.00 


Total Monthly Operating Costs 


Per cent of Compressor Capacity 
100 75 50 25 
$969.91 $964.41 $958.91 $953.41 
999.41 980.41 969.91 958.91 
1,034.91 1,012.91 991.41 969.91 
1,121.41 1,077.91 1,034.91 991.41 


Costs in Cents per M Cubic Feet Compressed 


Per cent of Compressor Capacity 


Gauge Per cent of Compressor Capacity C,auge 
Pressure 50 25 Pressure 7 
10 ' 7 2.33 4.64 10 A 
20 : 40 4.77 20 : 2.2 
30 ; , 50 4.92 30 2.4 
5.15 40 2.¢ 


9 
8 
l 
4 


40 ‘ , .65 


TABLE No. 8 
20-INCH BY 16-INCH DUPLEX GAS COMPRESSOR DIRECT CONNECTED TO 350 HORSE- 
POWER, 3 PHASE, 60 CYCLE SYNCHRONOUS MOTOR 
Test Made May 9, 1928 


Discharge 
Pressure 
Pounds 
(;auge 
{) 

10 
20) 

30 
40 


Volu- Actual 
metric Cubic Feet 
Eft % Per Hour 
157,080 
139,801 
136.660 
133,518 
129,591 


Cubic Feet 
Displacement 
Per Hour 

157,080 100 
157,080 89 
157,080 87 
157,080 85 
157,080 $2.5 


Revolutions Number of Seconds 
of for Kilowatt 
Meter Disc | Revolutions of Disc Hours 
43 30.14 
60 108.00 
59 153.76 
62 188.13 
61 212.46 


DO NO DO DO bo 
NO fo DO ly Do 
aw Ww Vi WV 


A=Seconds in one hour 3600 

B—Watthours for one revolution of the meter disc. 
C=Revolutions of meter disc 

D=Current transformer ratio. (This case 150 amps to 5 amps or 30 to 1) 
E=Potential transformer ratio. (This case 2200 volts to 110 volts or 20 to 1) 
F=Seconds required for C revolutions 

AxBxCxDxE 

~-— = Kilowatt hours 


(For this particular meter the disc constant = .6 Watthours) 


Fx G 
(—1000 Watts—One kilowatt 
3600 x .6 x C x 30 x 20 1296xC 
- Kilowatt hours 


F x 1000 F 


TABLE NO. 9 TABLE NO. 10 
INSTALLATION COSTS OF 20 INCH X 16 INCH DUPLEX MONTHLY OPERATING COST FOR ALL CAPACITIES FOR 
GAS a ee PO A 350 H. P. 20 INCH X 16 INCH DUPLEX GAS COMPRESSOR DIRECT 
: : CONNEC TE D TO A 350 H. P. SYNCHRONOUS MOTOR 

Building (Wood frame and plaster) 22 foot x 40 foot — . 

880 sq. ft. at $3.00 sq. ft. | 
20 inch x 16 inch Duplex Compressor and 350 H. P. Syn- 

chronous Motor Ark eae 
Compressor Foundation 
Compressor, Suction, Discharge and W: ater - Piping 
Electric Switchboard, Wiring and 10 K.W. Exciter 
Cooling Tower and Pumps... Sis Micaaadepe 
Total cost including ov erhead. 


Amount 
* $ 99.00 
Superintendence 10% ot Kishin. PES NES } Tas, 
Repairs 1% of Capital... oper jabs 18.08 
Ree Ra ey SUT Ce OPERONS IDO heuiach . Soe 
INE INO © lila esietcersgiiatensopderallaiornenen - ee 7.20 
Make-up Water ‘icidlepemoe he : ae 
Exciter Power LE PN OOO Ey 
Fixed Charges . 217.00 


$ 2,640.00 itis) 


Labor 


ae ay $21. 700.00 
Annual! "Seo Month 


$1,302.00 $108.50 
868.00 3 
434.00 ] 


Fixed Charges 
Interest at 6%.. 
Depreciation at 4% 
Taxes 2% 


Straight Line.. 


$433. 47 


——— ee | 


Total fixed charges $2,604.00 $217.00 Total exclusive of electric wae 
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TABLE NO. 11 


KILOWATT HOURS AND ACTUAL M CUBIC FEET PER 
MONTH FOR 20 INCH X 16 INCH DUPLEX GAS COM- 
PRESSOR DIRECT CONNECTED TO A 350 H. P. SYN- 


CHRONOUS MOTOR 
Kilowatt Hours Per Month Consumed 


———————— 


Pounds 


Gauge Per cent of Compressor Capacity 
Pressure 100 75 50 25 
0 21,700 
10 77,760 63,745 49,730 35,715 
20 110,708 $8,456 66,204 43,952 
30 135,452 107,014 78,576 $0,138 
ee. a 152,972 120,154 87,336 54,518 
Actual M Cubic Feet Per Month Compressed 
Pounds 
Gauge Per cent of Compressor Capacity 
Pressure 100 75 50 25 
10 100,657 75,493 50,328 25,164 
20 98,395 73,796 49,197 24,599 
30 96,133 72,100 48,067 24,033 
40 93,306 69,980 46,653 23,326 


TABLE NO. 12 


MONTHLY ELECTRIC POWER COSTS AT 1 CENT PER 
KILOWATT HOUR 


Total monthly operating costs and cost in cents per M cubic feet 

compressed under various discharge pressures for 20 inch x 16 inch 

Duplex gas compressor direct connected to a 350 H. P. Synchronous 
Motor 


—_—_—— ~—~- 


Monthly Electric Power Cost at 1 Cent Per Kilowatt Hour 


Pounds 

Gauge Per cent of Compressor Capacity 

Pressure 100 75 50 25 
10 $777.60 $637.45 $497.30 $357.15 
20 1,107.08 884.56 662.04 439.52 
30 1,354.52 1,070.14 785.76 501.38 
40 1,529.72 1,201.54 873.36 545.18 

Total Monthly Operating Costs 

Pounds 

Gauge Per cent of Compressor Capacity 

Pressure 100 75 50 : 23 
10 $1,211.07 $1,070.92 $930.77 $790.62 
20) 1,540.55 1,318.03 1,095.51 872.99 
30 1,787.99 1,503.61 1,219.23 934.85 
40 1,963.19 1,635.01 1,306.83 978.65 

Cost in Cents Per M Cubic Feet Compressed 

Pounds 

Gauge Per cent of Compressor Capacity 

Pressure 100 75 50 25 
10 1.20 1.42 1.85 3.14 
20 1.57 1.79 2.23 3.55 
30 1.86 2.09 2.54 3.89 

2.1 2.80 4.20 


40 () 2.34 


eee 


TABLE NO. 13 
MONTHLY ELECTRIC POWER COSTS AT 2 CENTS PER 
KILOWATT HOUR 
Total monthly operating costs and cost in cents per M cubic feet 
compressed under various discharge pressures for 20 inch x 16 inch 
Duplex gas compressor direct connected to a 350 H. P. Synchronous 
Motor 
Monthly Electric Power Cost at 2 Cents per Kilowatt Hour 
Pounds 


Gauge Per cent of Compressor Capacity 

Pressure 100 75 50 25 
10 $1,555.20 $1,274.90 $994.60 $714.30 
20 2,214.16 1,769.12 1,324.08 879.04 
30 2,709.04 2,140.28 1,571.52 1,002.76 


40 3,059.44 2,403.08 1,746.72 1,090.36 


—_ ——__ ee 
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Total Monthly Operating Cost 


Pounds 


Gauge Per cent of Compressor Capacity 

Pressure 100 75 50 25 
10 $1,988.67 $1,708.37 $1,428.07 $1,147.77 
20 2,647.63 2,202.59 1.757.55 1,312.51 
30 3,142.51 2,573.75 2,004.99 1,436.23 
40 3,492.91 2,836.55 2,180.19 1,523.83 

Cost in Cents Per M Cubic Feet Compressed 

Pounds 

Gauge Per cent of Compressor Capacity 

Pressure 100 75 50 25 
10) 1.98 2.25 2.84 4.56 
20 2.69 2.98 3.57 5.34 
30 3.27 3.57 4.17 5.98 
40) 3.74 4.05 4.67 6.53 


The Gas Engine Driven Compressor* 
By J. W. Reep 
C. & G. Cooper Co. 


[ is the purpose of this paper to present a brief study of 

the gas engine as a prime mover in gas compressor plants. 

The gas engine has for 20 years been practically the only 
type of prime mover used for field and main line booster plants 
in the natural gas industry, and its de- 
pendability and superior operating econ- 
omy as such have become well established 
in this field. For this reason the data 
presented here have particular reference 
to installations more or less typical in 
the manufactured gas industry today. 

It is obviously impossible to present 
data or prepare an estimate of the cost 
of building and operating a compressor 
plant which will fit any and all condi- 
tions to be met in such work, or to 
establish a rule of thumb method which 
can cenveniently be applied to any sit- 
uation. 

For this reason the reader should bear 
in mind that the data presented here 
and the assumptions made can only be J. W. Reed 
said to apply to the specific cases in- 
volved and are correct only this far. The general method of 
estimating these costs can, however, serve as a guide in working 
out similar problems. 

Four plants, rather typical to the industry in size and operating 
conditions, are studied here. 


CONSTRUCTION 
General. 

In the construction of a gas engine driven compressor plant, 
the main engine and compressor units constitute the largest single 
investment item and are naturally the most important parts of 
the plant as a whole. The selection of this equipment, therefore, 
should be made with due regard for such factors as size of 
plant and type of load, whether varying or constant. These 
two factors will determine the size and number of units, the 
ideal plant being one with the fewest number which will permit 
the desired flexibility of operation. 

The machines should be of a standard thoroughly developed 


make. The four cycle type of engine has pre-empted this field 
because of the superior operating economy, greater reliability 
and durability. This is simply a matter of compressor station 


record and in the eastern natural gas fields where such com- 
pressors were first used, practically all of the original plants are 
still in operation after 20 or 25 years of almost continuous service. 

The four cycle engine has also been found to be better adapted 
to distribution plant or holder station work because of its greater 
permissible speed variation. This is true because in the four 
cycle engine the cycles are definitely and uniformly controlled 
by a positively operated valve gear and governor. 

Standard engines of this type are now on the market ranging 
in size from 50-200 horsepower with single-acting power cylin- 
ders, and from 200-1000 horsepower with double-acting cylinders. 
The direct connection of the compressor cylinder to frame and 
reciprocating parts of the engine has also become standard prac- 
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tice, eliminating the costly and inefficient belt drive. The adoption 
of the simpler and more efficient plate valve in compressors has 
become general and permits higher operating speeds than were 
allowable with the old style Corliss-poppet valve combinations. 


The auxiliary equipment necessary for a plant of this type 
consists briefly of: the small air starting compressor with storage 
tanks or receivers; the gas and jacket water cooling system and 
the water circulating system. The air starter should provide 
air at approximately 200 pounds pressure, with sufhcient com- 
pressor and storage capacity to start all the engines in the plant 
in a short time. The use of a closed or continuous engine jacket 
water cooling system is recommended as a means of preventing 
scale deposits in the engine jackets. The placing of the heat 
exchanger coils in an open louvre tower simplified construction, 
and by using coils made of Admirality Metal tubes of a certain 
patented design, the formation of thick scale on these tubes 
may be readily removed. 


In order that the entire plant may be an independent unit, it 
is recommended that small gas engine driven electric generating 
units should be installed also for supplying power to motor driven 
water circulating pumps, upon whose continued operation the 
entire plant depends. A cheaper method is to drive the pumps 
by small gas engines, either by means of a belt or connected 
directly to the engine shaft, or these pumps can be driven direct 
from the main engines. 

In considering gas engines for compressor station service 
whether in natural gas or manufactured gas work, the absence 
of standby losses is a very important point in their favor. The 
gas engine has no standby losses other than the fixed investment 
and labor charges, since all fuel and water expense stops when 
the engine shuts down and reserve power is instantly available 
at all times. 

In manufactured gas plants, gas engines have a very definite 
place as a source of power. As now built, they operate with 
entire satisfaction on any kind of manufactured gas as fuel. 
Therefore, they provide reasonable insurance against shut-downs. 
Even where electricity is cheap enough to justify motor driven 
units, gas engines are still advisable as spare power and as a 
protection to the service should the electric current fail for any 
reason. 

The general construction work, including building, concrete 
foundations, pipe work, erection, etc., involves no items worthy 
of special mention here. ‘The condensed table of construction 
costs data covering four different size plants (Table No. 1) 
does not give the basis for calculation of each item, hence the 
detailed explanation for each plant follows: 


Plant “A” 9,000,000 cu. ft. per hour capacity (standard conditions). 


This plant consists of 21-1000 H. P. double-acting twin tandem 
four-cycle gas engines, each direct driving two 32 inch x 36 inch 
double acting plate valve compressors at 125 R.P.M. Each unit 
has a capacity of 430,000 cubic feet of gas per hour when oper- 
ating from zero suction to 60 pound gauge discharge. 

The freight is calculated on the basis of a rate from the East 
to the Pacific Coast of $1.78 per 100 pounds, each unit complete 
weighing 300,000 pounds. 

Handling and erection is figured at $2,000 per unit. 

The building is of steel frame construction, with brick or 
concrete walls to a few feet above floor and steel sash windows 
to the eaves. Columns in the center and on each side support 
crane rails providing double travelling cranes, one over each 
line of engines. The cost of this building, 300 feet long and 
132 feet wide, covering 39,600 sq. ft. is estimated at $2.75 per 
sq. ft. including foundations and flooring. Space is included for 
all auxiliary equipment. 

The engine foundations total 6300 cu. yds. of concrete. On 
such a large job as this the cost should not exceed $15.00 per 
yard, including formwork and grouting. 

The pipe and pipe work includes all water, air, gas, intake 
and exhaust lines to the engines and compressors but does not 
include gas headers and gate valves outside or inside the building. 

The cooling towers of open louvre redwood construction contain 
the patented non-scaling bronze metal tubular gas and water 
heat exchange sections. 

The air starting compressor consists of a small motor driven 
two-stage air compressor, together with suitable air tanks, valves, 
etc. 

Under the heading, water circulating system, is included three 
190 H. P. gas engine driven electric generating units, with neces- 
sary equipment for furnishing power to the pumps for building 
lighting and for the air starter. Two of these units will carry 
the load at all times, leaving one for standby. The pumps are 
centrifugals, one driven by a 250 H. P. motor circulates 13,200 
gallons of water per minute over the cooling tower, and the 
other driven by a 100 H.P. motor circulates 8750 G.P.M. through 
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the engine jackets and the heat exchange sections. A duplicate 
of each pump unit complete is provided for standby. 


Plant “B”’ capacity 825,000 cu. ft. per hour (standard conditions.) 


This plant consists of three 760 H.P. twin tandem double-acting 
four-cycle gas engines, each direct connected to two 28 inch x 
24 inch compressors, running at 180 R.P.M. Each unit has a 
capacity of 275,000 cu. ft. per hour at zero suction to 60 pounds 
gauge discharge pressure. 


The complete shipping weight per unit is 200,000 pounds. 
Handling and erection is estimated at $1800 per unit. 


The building is of the same type as Plant “A” and is 95 feet 
long and 52 feet wide, containing 4940 sq. ft. including space 
for auxiliaries. The cost of this building is estimated at $3.25 
per square foot. Foundations at 160 cu. yds. per unit, total 
480 yards, which would cost approximately $20 per yard on this 
smaller job. Cooling towers are of the same type as outlined 
for plant “A”, and in all cases the cost of the concrete basin 
underneath and erection is included. ‘The air starter is of the 
same type as in Plant “A” except that it is smaller. Under 
water circulating system is included two 50 H.P. gas engine 
electric generating units (one for standby) complete, and installed 
with four motor driven centrifugal pump units. One has a 
capacity of 1250 G.P.M. for circulating water over the tower 
as does the duplicate standby, while the other and its duplicate 
each have a capacity of 450 G.P.M. for jacket water. 


Plant “C”—capacity 260,000 cu. ft. per hour (standard conditions.) 


This plant consists of four 170 H.P. single-acting four-cycle 
twin gas engines, each direct connected to two 15 inch x 20 inch 
compressors. Each unit has an hourly capacity of -65,000 cu. ft. 
from zero suction to 60 pounds discharge. 


The complete shipping weight of each unit is 52,000 pounds, 
the freight rate being the same, viz: $1.78 per 100 pounds. 

The buildings for Plants “C”’ and “D” are of somewhat cheaper 
construction than those for plants “A” and “B”, and in addition, 
no cranes are needed. Therefore, the cost of $2.25 per sq. ft. 
including foundations and flooring seems fair. The building for 
Plant “C” is 32 ft. wide and 90 ft. long, containing 2880 sq. ft. 
of floor space, including auxiliaries. Forty cubic yards of foun- 
dation concrete are necessary for each main unit of this type. 
The cooling tower is of the same type as in the preceding plants. 
In the case of the smaller Plants “C” and “D,” the expense of 
an independent gas engine electric generating plant is not justified, 
the motor driven water circulating pumps receiving power from 
an outside source. For this plant two 350 G.P.M. and two 
250 G.P.M. units are provided, one of each size for standby. 


Plant “D”—65,000 cu. ft. per hour capacity (standard conditions.) 
This consists of one unit of the same type and size as in Plant 


“C.” The building, including space for auxiliaries is 32 feet 
wide x 30 feet long containing 960 sq. ft. of floor space. 


The remaining features of construction are the same as in 
Plant “C.” Two 200 G.P.M. and two 60 G.P.M. motor driven 
centrifugal water pumps are required. 

It should be borne in mind that these estimates of construction 
do not include cost of real estate or any extras such as office 
buildings, warehouses, etc. The piping from the gas compressors 
is also considered as going only to the wall of the building. 


TABLE NO. 1 


TABLE SHOWING ITIMIZED ESTIMATES OF COST OF 
CONSTRUCTING FOUR TYPICAL PLANTS 

Plant — Plant —~Plant~ 

abs ~ a 2 a3 Wi 28 


$1,071,000 $120,000 $36,280 


Main Units 
Freight 11,000 3,720 
Handling and Erection 5,400 3,000 
Building 16,000 6,500 
Engine Foundations 95,000 9,600 3,200 
Pipe and Pipework ..... 73,500 9,000 1,600 


Cooling Tower 144,000 17,000 6,480 
Water Circulating System.... 70,000 15,000 1,250 
Air Starter 1,500 900 
Building Lighting 600 200 
Gauges and Meters 1,000 400 


$1,722,700 $206,100 $63,530 $19,080 


Cost per B.H.P $ $2.00 $ 90.50 $ 93.50 $112.00 


Cost per 1000 cu. ft. 


capacity, per hour 191.00 250.00 245.00 294.00 


Note: Explanation of individual items in preceding paragraphs. 
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OPERATION 
General: 

It is assumed that the fixed charges will continue as the word 
implies, regardless of load factor or size of plant. Investment 
charge, or interest, is taken at six per cent on the assumption 
that this rate could be earned by investment of the same funds 
elsewhere. Taxes and property insurance are taken at 2% 
annually. For convenience in estimating, a straight line depre- 
ciation of 4% annually is assumed. This will in fact correspond 
very closely to the actual life of the machinery, while the life of 
the buildings should be much longer than 25 years. 

The remaining items of operation cost will depend upon the 
size of the plant, kind of operation, cost of fuel gas, cost of 
water, and most important of all, the load factor of the plant. 
The term “load factor’ as customarily defined is the ratio of 
the actual average load to the maximum possible, but when 
applied to a multi-unit plant as here, the specific method of 
application should be stated. ‘The term as used here in reality 
means “per cent of total capacity,’ but in the cases of Plants 
“A,” “B,” and “C,” each of which consists of several units, a 
partial load factor of 75 per cent for example would mean that 
three-fourths of the total number of units in the plant would 
be operated at full load continuously instead of all units at 
three-fourths load each, or all units part of the time and half 
the units the remainder of the time, etc. 

In the case of Plant “D” which consists of a single unit, it 
is assumed that the capacity of the compressor is to be regulated 
by some unloading device and that the engine load will vary 
between no load and full load possibly many times a day. Thus 
the fuel consumption must be corrected for these partial loads 
as explained later. The relative importance of these factors 
can be seen in the table given below and the explanation for 
each plant is as follows: 


Plant “A” 


Labor: For 100 per cent load factor the operating crew should 
properly consist of eight operators per 8 hour shift at $6 per 
day per man, and two foremen per shift at $7. At 75 per cent 
load factor, six operators and two foremen; at 50 per cent, four 
operators and one foreman, and at 25 per cent, two operators 
and one foreman only would be necessary. <A chief engineer 
at $300.00 per month should be employed the year round, being 
on active duty only during the day, but responsible for the plant 
at all times. Ten per cent of the general superintendent’s salary 
should also be charged against the plant. 

Fuel: Oijil gas of 550 B.t.u. per cubic foot heating value is 
assumed to cost 25c, 50c and $1.00 per thousand cubic feet. For 
comparison, natural gas of 1100 B.t.u. per cu. ft. at 20c is also 
considered. The engines, being of the four-cycle type, develop 
a brake horsepower hour on not to exceed 10,000 B.t.u., hence 
one 1000 H.P. unit operating at full load for 24 hours would 
consume 436,000 cu. ft. of 550 B.t.u. gas, or 218,000 cu. ft. of 
1100 B.t.u. natural gas. 

Repairs: Experience has shown that over a period of 10 
years or more, the cost of repairs and maintenance on machinery 
of this type will not average more than 2 per cent of the cost 


of the machinery annually. This includes the labor involved, as 


well as replaced parts and is an established figure for plants 
which operate as near as possible to 100 per cent load factor 
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continuously. Under lower load factor the repair costs would 
no doubt be somewhat less, but since it is comparatively a minor 
item, 2 per cent will be assumed for all four plants for all load 
factors. 

Lubrication: One 1000 H.P. unit of the type considered here 
will consume approximately 8 gallons of cylinder lubricating oil 
per day when operating at full load. A satisfactory oil for this 
service can be purchased at about 50c a gallon. The lubrication 
of the bearings is by means of a continuous force feed system 
with the crank case acting as a reservoir. By the use of proper 
filtering or centrifuging system this oil can be reclaimed and used 
over and over so that the net consumption is negligible. 

Auxiliary Power: The principle item here is power required 
to circulate water through the engine and compressor jackets 
and over the cooling towers. For this plant it is estimated that 
approximately 8400 H.P. hours will be the average daily demand 
when the plant is operating to capacity, and will vary almost 
in proportion to the load on the main plant. Since the proposed 
design of the plant would provide gas engine electric power for 
circulating water in order to insure complete independence from 
outside power, it is estimated that one H.P. hour could be obtained 
at a cost of approximately six mills. 

Water: The only water required here will be makeup to the 
cooling system. ‘This should not be more than 2 per cent of the 
total circulation with a properly designed cooling system and 
towers. At full load a total circulation of 13,200 gallons per 
minute would be necessary, requiring a total makeup of 380,000 
gallons per day, or approximately 50,600 cu. ft. A rate of seven 
cents per 100 cu. ft. would apply here. 

Miscellaneous Supplies and Upkeep: This item would include 
rags and waste, paint and labor for painting engines and building 
and all general maintenance work. For a plant of this size this 
should not amount to more than $3000 annually. 


Plant “B” 

Labor: The operating crew for this plant should remain the 
same the year round for any !oad factor, and should consist of 
two operators per shift, with a chief engineer on duty during the 
day at $250 per month. One-tenth of the time and salary of the 
superintendent in charge of the entire plant should be charged 
against the compressor plant. 

Fuel: One 760 H.P. unit at full load will consume 332,000 
cu. ft. of 550 B.t.u. fuel gas per day, or 166,000 cu. ft. of 1100 
B.t.u. natural gas. 

Lubrication: Each unit will require approximately 6 gallons 
of lubricating oil per day. 

Auxiliary Power: The variation in the cost of auxiliary power 
required per day by this plant will not be great, hence it can 
be assumed that over a period of a year, the daily average will 
not be more than 500 horsepower hours, costing approximately 
one cent per H.P. per hour or $5 per day. 

Water: Makeup water at full load will average about 20 
G.P.M. or 28,000 gallons per day, equivalent to 3740 cubic feet, 
which at 21 cents per 100 cu. ft. would cost $7.75. 

Other costs such as repairs and fixed charges are on the same 
basis as plant “A.’ 

Plant “C.” 

Labor: The operating crew for all load factors should con- 

sist of one operating engineer per shift, with one day engineer, 


TABLE NO. 2 


OPERATING ESTIMATE 
Costs per 1000 cu. ft. Delivered 
0 pounds Suction to 60 pounds Gauge Discharge Pressure 


Plant “A” 


9,000 M cu. ft. per hr. — 


Plant “B” 
825 M cu. ft. per hr. 


Load Factor %.................... 3106 75 50 25 100 75 50 25 
Ss 0.131 0.175 0.262 0.525 0.170 0.227 0.340 0.630 
| Taxes and Insurance......... 0.043 0.058 0.087 0.175 0.057 0.076 0.113 0.227 
| Diebtatiet a2 on ccc, 0.087 0.116 0.174 0.350 0.114 0.152 0.226 0.454 
| REG NS ORR Ra I Meh 0.091 0.100 0.095 0.128 0.180 0.240 0.360 0.720 ‘ 
. £6 2. are catines at 1.058 1.058 1.058 1.058 1.260 1.260 1.260 1.260 
go f§ EB Sep eeonos: 2.116 2.116 2.116 2.116 2.520 2.520 2.520 2.520 
ey We ait ec tacos 4.232 4.232 4.232 4.232 5.040 5.040 5.040 5.040 
Nat. Gas @ 20c............. 0.423 0.423 0.423 0.423 0.504 0.504 0.504 0.504 
RSE CESIR ire er Wyss ...0.027 0.036 0.054 0.108 0.033 0.044 0.066 0.132 
RUN dct hacinccctnoneavas ....0.023 0.023 0.023 0.023 0.026 0.026 0.026 0.026 
| Auxiliary Power ...... sibel 0.023 0.023 0.023 0.023 0.025 0.025 0.025 0.025 
PRIN. Wachabiciihedienienbnichibenonssindil 0.016 0.016 0.016 0.016 0.039 0.039 0.039 0.039 
| Miscellaneous. ...................... 0.004 0.005 0.008 0.016 0.001 0.001 0.001 0.001 
| Total cost per 1000 cu. ft. of gas delivered 
| i ke i ee aaa ee 1.503 1.610 1.792 2.422 1.905 2.090 2.456 3.564 
&. £ 2 peek neo 2.561 2.668 2.850 3.480 3.165 3.350 3.710 4.824 
Pree. Ge Se os eek 4.677 4.784 4.966 5.596 5.685 5.870 6.230 7.344 
| Nat. Gas @ 20c .................. 0.868 0.975 1.157 1.787 1.149 1.334 1.700 2.808 


—_ $$$ —— 


Note: All costs figures expressed in cents and fractions thereof. 
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TABLE NO. 


Plant “C” 
260 M cu. ft. per hr. 


Load factor % .......... 100 75 50 
Interest .... ...0.167 0.223 0.334 
Taxes and Insurance..........0.056 0.074 0.111 
Depreciation | 0.112 0.148 0.222 
Labor ...... | _....0.415 0.554 0.830 
Fuel @ 25c snus 1.190 1.190 
Fuel @ 50c : | 2.380 2.380 2.380 
Fuel @ $1.00......... 4.760 4.760 4.760 
Nat. Gas (@ 20c..... 0.476 0.476 0.476 
Sa 0.032 0.042 0.064 
Lubrication . 0.020 0.020 0.020 
Auxiliary Power ....... ...0.061 0.061 0.061 
Water . | _....0.040 0.040 0.040 
Miscellaneous ....0.001 0.001 0.001 
Total cost per 1000 cu. ft. of gas delivered 
Fuel (@ 25c . 2.094 ; 2.873 
Fuel @ 50c . 3.284 4.063 
Fuel @ $1.00 5.660 .92 6.443 
Nat. Gas (@ 20c Ke 1.380 2.159 
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(Continued ) 
Plant “D” 
65 M cu. ft. per hr. 


25 100 75 50 25 
0.668 0.200 0.266 0.400 0.800 
0.222 0.066 0.088 0.133 0.266 
0.444 0.132 0.176 0.266 0.532 
1.660 1.150 1.534 2.300 4.600 
1.190 1.190 1.300 1.810 2.310 
2.380 2.380 2.600 3.620 4.620 
4.760 4.760 5.200 7.240 9.240 
0.476 0.476 0.533 0.710 0.905 
0.128 0.032 0.042 0.064 0.128 
0.020 0.020 0.020 0.020 0.020 
0.061 0.153 0.153 0.153 0.153 
0.040 0.040 0.040 0.040 0.040 
0.001 0.001 0.001 0.001 0.001 


4.434 2.974 3.620 5.187 8.850 


5.624 4.164 4.920 6.997 11.160 
8.004 6.544 7.520 10.617 15.780 
3.720 2.260 2.853 4.087 7.445 


Note: All cost figures expressed in cents and fractions thereof. 


and one-tenth of the plant superintendent’s time and _ salary 
charged to the compressor plant. 

Fuel: One 170 H.P. unit will consume at full load 74,000 cu. 
ft. of 550 B.t.u. gas per 24 hours, or 37,000 cu. ft. of 1100 B.t.u. 
natural gas. 

Lubrication: One unit will consume one gallon of lubricating 
oil per day. 

Auxiliary Power: The average load would be approximately 
8 K.W. which at 2 cents per K.W. hour would make the power 
cost per day approximately $3.80. 

Makeup Water: With a total circulation over the tower of 
350 G.P.M. and makeup at 2 per cent, the total would be 10,000 
gallons per day or 1330 cu. ft. A rate of 21 cents per 100 
cu. ft. would apply. 

Plant “D” 

Only one operator per shift would be required for this plant. 
Auxiliary power would average about 120 K.W. hours per day 
at 2 cents. Makeup water would average 5800 gallons per day 


The Flange Weld as a Girth Joint for Gas 
lransmission Lines 
By Luoyp T. Jones 


University of California 


THINK there is no doubt in the mind of anyone but that all 

our buried pipe lines will ultimately be constructed as one long 

continuous line of metal. Already numerous large pipes have 
been laid which are continuous for miles, no provision for expan- 
sion being made. This is, of course, true only for pipe lines trans- 
mitting non-heated fluids such as gas, water and oil. 


Fig. 1 Each end of each pipe section is provided with a 

narrow flange, the parent metal being rolled out at right 

angles to the axis of the pipe. The flanges are placed in 
contact and their peripheries welded together 


or 78 cubic feet at 21 cents per 100 cu. ft. Lubrication is same 
as unit basis in Plant “C.” 

In this case, since there is but one unit, the variation in load 
factor or per cent capacity, as mentioned before, is assumed to 
be accomplished by some sort of compressor unloading device 
by means of which the desired line pressure may be maintained 
at all times, the output in gas volume of the machine being 
regulated by the withdrawal from the line. In this manner the 
demand on the engine will vary from no load to full load, the 
relative length of time of operation under each extreme condition 
thus determining the so-called “load factor.”’ 

The fuel consumption is, however, arbitrarily assumed on the 
basis of 10,000 B.t.u. per B.H.P. per hour at full load, 11,000 
B.t.u. at three-fourths load, 15,000 at half and 19,000 at one-fourth 
load. 

Table No. 2 gives the cost per 1000 cu. ft. of gas delivered 
for each item of expense and for all four plants under four 
different load factors, with fuel gas at four different prices. 


While our large diameter pipe lines are yet being girth riveted 
the smaller ones are almost universally welded, the acetylene butt 
weld being that most universally employed. Unfortunately the 
difficulty encountered in the butt welding of pipe lines increases 
with the diameter of the pipe. While I have no doubt but that it is 
now possible to acetylene butt weld pipe lines of the largest dia- 
meter in use, it is my purpose today to present a method of 
making the girth weld which eliminates the difhculties encoun- 
tered in butt welding, affords freedom from breakage during either 
construction or use, which makes it unnecessary to provide special 
means for expansion or relief of stress, and which at the same 
time is economical. It is a method that in short answers all the 
difhculties of girth welding pipe lines. 

It is not necessary for me to extol the virtues of a welded line 
with its zero leakage. 

In order to portray adequately the virtues of the flange weld 
and to show you the reasons for my confidence in it, it will be 
necessary to acquaint you with one of the stresses encountered 
in pipe line construction. I shall not bore you with a detailed 
account of all stresses, for the reason that a whole published 
treatise’ is available. Suffice it to say that every time a pipe line 
changes 1° F. in temperature the stress in the line changes 200 
pounds per square inch. A change of 40° F. in temperature will 
therefore mean a stress of 8000 pounds per square inch. It is 
possible to construct any pipe line so that it will never drop 40° 
below its average temperature at time of construction. 

Figure 1 shows adjacent ends of two pipe sections ready to be 
welded. Each is provided with a narrow flange, the parent metal 
being rolled out at right angles to the axis of the pipe. These 
flanges are placed in contact and then welded together along their 
peripheries. Distortion of the pipe during welding is absent. No 
residual welding stress is introduced and the welding therefore 
does not leave the pipe line under stress. The welder may begin 
or stop his weld at any point or any convenient number of weld- 
ers may work on a single joint without encountering difficulty. 


1A Physical Study of tte Mokolumne Pipe Line. Lloyd T. Jones and Walter S. 
Weeks, University Press, Berkeley, California. 
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The absence of distortion is indicated by the fact that in welding 
pipe of nearly double the diameter of the largest gas line in exist- 
ence the sections were held in alignment by three C-clamps; even 
tacking was not necessary. 

The flange provides that stress due to cooling of the weld metal 
can be transmitted to the pipe only through the flange. ‘The 
fiange is designed to yield, rather than permit excessive stress in 
the pipe. ‘There is a very definite width of flange that is most 
desirable for any given pipe line. This width depends upon the 
diameter of the pipe, the thickness of the metal, the temperatures 
to be met, and the manner in which the line is laid. 

Suppose we have laid a flange welded line, which in this case 
happens to be 42 inches in diameter and of 5/16-inch metal. Sup- 
pose also that we have followed correct procedure and back-filled 
each section as soon as possible after placing it in the ditch. In 
this manner the average temperature of the pipe at the time the 
welds are made will be less than 70° F. If the temperature can 
later drop to 40° F. each pipe section will shorten 9.070 inch if they 
be 30 ft. sections. 

Figure 2 shows the characteristics of this particular weld. 
This is an actual experimental determination of the characteristics 
of a flange weld in 42-inch pipe deliberately subjected to axial 
stress. You will notice that the curve showing the relation be- 
tween elongation of the joint (or shortening of the pipe section) 
and the hydrostatic pressure producing the axial stress is a straight 
line beyond the point of 0.070 inch elongation. Up to this point, 
then, Hooke’s law is obeyed and no permanent deformation of the 
flange has taken place. Observe also that if for any reason the 
stress should be five or six times as great (such a stress could be 
produced only by a bodily movement of the line), each flange 
weld is capable of elongating a half inch or more without per- 
mitting leakage. This provides a safety factor that is not now 
found in continuous welded lines. 


The numerical values of stress indicated at various points along 
the curves of Fig. 2 indicate the axial stress that would be 
relieved by an elongation of the amount indicated by that point 
on the curve. Previously measured values of stresses encountered 
in pipe lines assure us that under the most adverse conditions we 
shall never encounter a stress of more than 20,000 pounds per 
square inch. It is surely evident then that under even these most 
adverse conditions the joint cannot fail. 


We are so accustomed to thinking in terms of the rigid joint of 
structural steel that the desirability of the elongable joint for pipe 
lines is at first dificult to perceive. A moment's reflection, how- 
ever, will remind you that the usual expansion joint wherein one 
pipe slips over the other functions perfectly when the pipes slip 
freely and offer no resistance to axial stress. The flange weld 
has all the virtues of the slip expansion joint in that it relieves 
stress by providing motion at the joint. At the same time it 
assures the freedom from leakage that only the welded jont can 
give. 
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Fig. 2. 
To summarize: The flange weld attords freedom from stresses 


encountered during welding. It provides a joint that is sufhcientls 
rigid not to be deformed during construction of the line, and yet 
one that is capable of permanent elongation in relief of accidental! 
stresses that may be imposed, stresses so great as to endanger the 
usual line. At the same time we are assured fredom from stresses 
and the attendant danger of breakage, we have maintained the 
virtue of zero leakage and introduced a joint that is economical to 
construct. These are the reasons for my confidence in the flange 
weld as a girth joint for gas transmission lines. 
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Uniformity of Orifice Meter 


HERE are about as many different 
ways and means of connecting up 
orifice gauge connections, by-passes, 

etc., as there are concerns using the orifice 
meter. This is especially noticeable where 
large companies employ the orifice meter 
for recording volumes of widely varying 
natures, such as: natural gases from a totally 
dry state to heavily saturated vapors; oils 
ranging from very low gravities, to gaso- 
lines exceeding a 100° A.P.I. gravity; and 
steam from a heavily saturated condition to 
one having high degrees of superheat. In 
all of these cases the meterman usually has 
his own ideas regarding each meter gauge 
installation, and unless some uniform idea 
or set-up is furnished him the consequence 
is a multiplicity of orifice meter set-ups. 
This haphazard system of installing orifice 
meters causes numerous delays later on 
when it is necessary to gauge or calibrate 
the meter, each of these different set-ups re- 
quiring a needless amount of the meterman’s 
time, in that he doubtlessly has to stop and 
consider the individual valves or lines avail- 
able for placing his water column or test 
gauges in order to proceed in the actual 
gauging of the meter. 


UNIFORMITY MEANS RAPIDITY 


With uniform meter gauge connections for 
each of the major services, rapidity can be 
obtained in the original installation of the 
meters and in the periodic inspections of the 
gauges that necessarily follow later on. 

With this idea in view a few sketches are 


By J. A. SwInDLeE 


General Petroleum Corporation* 


submitted which have been found to oper- 
ate very satisfactorily. Figure 1 covers 
steam installations on horizontal overhead 
lines, horizontal underground lines, and 
vertical lines. Figure 2 covers oil installa- 
tions on horizontal overhead lines, horizon- 
tal underground lines and vertical lines. 
Figure 3 covers gas and vapor installations 
on horizontal overhead lines, horizontal un- 
derground lines and vertical lines. Figure 
4 covers gasoline in vertical lines and hori- 
zontal lines. Figure 5 covers a vapor vent 
for liquid lines. 

Referring to Figure 1, “A” shows a hori- 
zontal overhead arrangement using full flow 
connections, the same being applicable to 
flanged connections as well. As it is impos- 
sible to keep steam meter lines free from 
condensate and since the heat and pressure 
of same cannot be imparted directly to the 
mercury in the meter, it is necessary there- 
fore to install reservoirs or leveling cham- 
bers directly on the tap from the main steam 
line. These reservoirs are installed so that 
the same fixed head of water pressure is 
equal on both sides of the meter and it is 
necessary to fill reservoirs with clean water 
before placing the meter in service. With 
two leveling chambers on a horizontal level 
with each other, taps from the mains should 
be connected with 34-inch pipe into the 
middle of the reservoir at the end, while the 
piping from the reservoirs to the gauge can 
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Connections 


be ™%-inch but taken directly from the bot- 
tom of the reservoirs. The pipes between 
the main line and the reservoirs should fall 
or drain towards the main line, so that when 
reservoirs are in operation they will be half 
filled with water and level with the connec- 
tions from the reservoirs to the main line. 
The %-inch piping from the reservoirs to 
the gauge, when connected in this manner, 
will always be full of water, as also the 
meter when the installation is ready for serv- 
ice. It is also advisable to use steel or extra 
heavy nipples when coming out of the main 
line, as considerable trouble has been en- 
countered with corrosion of threads at this 
point. This precaution sometimes prevents 
bothersome plant shut-downs, in that the 
steel or extra heavy nipples withstand the 
corrosion much longer, and as control valves 
are placed directly on this special nipple, in- 
suring a chance of closing same, when nec- 
essary, and installing any other pipe which 
might be worn or corroded in other parts 
of the meter setting beyond the main lead 
line shutoff valves. 

It is not always convenient to place a 
meter gauge under or over the line. When 
it is necessary to offset the meter, long 
sweep bends are preferable to ells or other 
standard fittings. All scale should be thor- 
oughly cleaned from lines after bends are 
made. 


DISPOSING OF CONDENSATION 


Considerable thought has been given to 
the best method of disposing of condensa- 
tion that accumulates on the upstream of the 
main line orifice plate, especially in measur- 
ing saturated steam. A _ by-pass that has 
been designed to allow such condensate to 
pass around the orifice, is shown herein, and 
by using a seal of the necessary depth, all 
steam passes through the orifice and the 
water condensate through the seal to the 
other side of the orifice plate. However, 
care must be exercised that the differential 
does not exceed the depth of seal, for if the 
seal is once blown the down-stream valve 
has to be closed for a period long enough 
for the seal to refill. A 60-inch seal is usu- 
ally placed on a 50-inch differential meter. 
This type of seal is also very applicable to 
gases carrying excessive amounts of water 
or oil and will work under either a pressure 
or vacuum. 

“B” in Figure 1 shows a vertical line 
using full flow connections with the leveling 
chambers or reservoirs horizontally level 
with the top main line pipe taps, and with 
34-inch pipe connecting reservoirs to up and 
down stream pipe taps in the main line. 
Piping going to meter gauge from reservoirs 
should be taken from the bottom of the reser- 
voirs the same as in “A.” Flanged connec- 
tions are preferred for measuring steam in 
vertical lines; it has been known that with 
the use of smaller connections than the %- 
inch referred to above, and taking the con- 
nections 24-inch and 8-inch diameters from 
the orifice, that a siphon effect often occurs 


*Presented at the August 23rd meeting of the South- 
ern California Meter Association. 
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Southern California Meter 
Ass'n Session of Aug. 23 


NE principal paper, by J. A. 
Swindle of the General Petrol- 
eum Corporation, on “Uni- 


formity of Orifice Meter Charts” fea- 
tured the August 23 general meeting | 
of the Southern California Meter As- 
sociation at Fullerton, Calif. 

William Dawe, safety engineer for 
the Southern California Gas Com- 
pany, gave an interesting general talk 
on the development of safety practices. | 
Placing meters with a view to safety | 
of metermen received emphasis in | 
discussion following the talk. The 
hazard of wearing celluloid vizors in 
compressor plant work was also men- 
tioned. 

Mr. Swindle’s paper was illustrated 
with slides and its discussion con- 
| sisted of a general exchange of ex- 
| periences regarding the various meter 
set-ups with which members are 
working. 

Association business transacted at 

| the meeting included the admission of 

| two new members, and the presenta- 

| tion to ex-president T. K. M. Smith | 

| by President Laulhere of a pin de- | 

| signed by H. E,. Thompson, symboliz- 
ing the appreciation of the Associa- 
tion for his services during its or- 
ganization period. The pin is a repro- 
duction of the Association embiem 
drawn by Mr. Thompson. 


which has a tendency to drain all of the 
water from the downstream side of the 
meter and causes an unusually high reading, 
the error being as great in inches of water 
differential as the distance between the two 
main line full flow connections; flanged con- 
nections with the use of the same size lead 
lines have been known to have corrected 
this error. 


“C” in Figure I shows a horizontal under 


! TV 


ground line with leveling chambers, elevated 
to a position above the meter, using 34-inch 
pipe from main line taps to reservoir which 
is of sufficient capacity to allow the con- 
densate to return to the main line and at the 
same time allow steam to pass into the level- 
ing chamber to replace that which has been 
condensed and returned to the main line as 
water. 


In drilling the main line for full flow 
connections the taps for all steam service 
should be on a level with the center of the 
main line or on the top of same, if the 
main is a horizontal line. 

To check the meter gauge close valve No. 
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1 and open No. 3 and No. 4; the differential 
should zero; close No. 2, open No. 5 and 
static pen should zero, (except for water 
head on the meter); close No. 3, open No. 2 
slightly and check meter for lower range of 
differential; close No. 2, open No. 3 and pen 
should again rest at zero; close No. 4, open 
No. 1 slightly and check for upper range of 


differential; close No. 1, open No. 4; differ- 
ential pen should again zero. Place test 
gauge on No. 5, open No. 1 and No. 5 and 


check static pressure; close Nos. 3-4-5, open 
No. 2 and meter Is in service. 

This check if carried out in detail can be 
made without getting steam or hot water into 


Fig. 3 


the meter and this same operation will check 
all meters connected in this manner. 

A by-pass or equalizing arrangement has 
been designed and placed over the top of 
meter gauge and so arranged to prepare 
the meter for checking to zero, cleaning and 
calibrating as quickly and conveniently as 
possible. Tees which are normally kept 
plugged except when calibrating are used 
for connecting manometer and other testing 
equipment. Unions are installed below 
valves No. 1 and No. 2 for convenience in 
cleaning and calibrating the meter. 

The matter of main line tubing for orifice 
meter settings was covered very thoroughly 
by Mr. Des Brisey at the April meeting. 
However, it might be well to add that the 
selection of tubing for the above purpose 
should be left to the judgment of some one 
who understands the importance of having 
pipe of the correct internal diameter or bore, 
for its entire length. Thermometer wells or 
other fittings extending inside the pipe should 
not be installed near meter taps, but should 
be on the down stream side of the orifice 
plate and not less than 16 pipe diameters 
away from the orifice plate. 

Figure 2 covers piping arrangements of 
a design for oil meters installations and on 
account of the breaking up or emulsifying of 
the mercury when in contact with oils, it has 
been found advisable to use water seals on 
all oil meter installations. Note that 4-inch 
by 6-inch water seal pots are placed on the 
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Fig. 4 


same level above the meter for all three 
different arrangements as shown on this 
sketch. The by-pass overhead is the same 
as used for steam and all liquid measure- 
ment. Tees are provided with plugs to be 
removed when testing the meter. Valves 
No. 9 and No. 10 are used to fill the sealing 
pots and meter with water and to vent off 
any air that might be in same. A by-pass 
is installed near the main line to equalize 
the oil head before opening by-pass placed 
at the meter proper. Ordinary visible water 
gauges and glasses are used to indicate the 
level of the water in the sealing reservoirs. 
Experiments have shown that a full sized 
34-inch tap and line should be run to the 
water reservoirs, especially when the meter 
is to be placed in heavy oil service; as with 
the larger connections, the natural sluggish- 
ness of action will be reduced to a minimum. 
However, the large size pipe is not abso- 
lutely essential when light oils and gaso- 
lines are measured, the viscosity of these 
being so low that sluggishness in_ the 
meter’s action is very seidom noticed. 


VENTING VAPOR AND GAS POCKETS 


Vapor or gas pockets are frequently en- 
countered in measuring oils and the p ping 
installation at the meter should be arranged 
so that release valves can vent these unde- 
sirables to the atmosphere whenever neces- 
sary. Figure 5 shows how gas _ pockets 
usually occur in the main meter setting on 
liquid lines and how these gases are 
posed of by the use of the vent traps. The 
traps shown here are of the float type and 
are tapped into the line at points most likely 
to form pockets. In the operation of these 
traps it follows that as often as gases occur 
at these points the float in the trap remains 
open and allows gases to escape to the at- 
mosphere. However, when liquid begins to 
come into the trap the float valve closes on 
its seat and keeps the liquid in the line. 
These vent traps are not recommended for 
high gravity gasoline service, as this com- 
modity is so volatile and so easily vaporized 
that traps continually allow vapors to 
escape and do not perform satisfactorily. 
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Figure 3 shows a piping arrangement for 
the measurement of gases, where the orifice 
setting is located higher than the meter; 
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seal placed directly off the main line taps 
to insure against the gasoline vaporizing in 
the lead lines, causing gas pockets and 
vitiating the accuracy of the instrument; if 
the gasoline were allowed to fill the lead 
lines into the meter mercury chambers, 
sudden changes of atmospheric temperature 
would cause this isolated volume of gaso- 
line to begin vaporizing and consequently 
this vapor would have to work back up 
through the lead lines before getting back 
into the main line. For this reason water 
seals are provided as close to the main as 
possible; a by-pass is installed above the 
two water reservoirs so that gasoline can 
be by-passed without disturbing the water 
in the pots; an additional by-pass is made 
above the meter proper for equalizing the 
water head. Ordinary 4-inch by 6-inch 
sealing pots are used with these installa- 
tions, these being equipped with gauge 
glasses, filling plugs and vent cocks. The 
same procedure is carried out in checking 
this type of meter installation as the others, 
except that in liquid meters no attention is 
paid to static pressure, these liquids being 
practicably incompressible and, therefore, 
the flow is directly as the square root of 
the differential. 


TAKING METERS OUT OF SERVICE 


All of the sketches show a uniform meter 
by-pass installation with the unions so ar- 
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AiR TRAPS IN LIQUID LINES 


Fig. 


condensate traps are installed to catch any 
liquid accumulation in the connecting lines 
between the main line taps and meter, in- 
suring clean mercury chambers and mer- 
cury. This pipe design is applicable to all 
orifice meters in gas or vapor service and a 
uniform installation can readily be adopted. 
Condensate traps on the lead lines to the 
meter are not essential in all cases, but usu- 
ally they pay for themselves in keeping the 
mercury in much better condition and help 
eliminate unnecessary emulsification of same. 

By closing valves No. 1 and No. 2 in 
Figure 3, on the pressure lines, any leaks in 
meter connection will readily be determined 
by the differential pen traveling toward the 
side the leak is on. An orifice fitting by- 
pass is installed to allow condensate to pass 
around the orifice plate the same as in the 
steam meter setting. Figure 4 shows a de- 
sign for orifice meters measuring gasoline 
and using only flanged connections on a 
vertical line; so much trouble has been ex- 
perienced in trying to accurately measure 
gasoline in horizontal lines that no definite 
recommendation could be made in its favor: 
however, repeated tests have shown that in 
the installation as shown herein, accurate 
checks have been made against strapped 
tanks and positive meters on gasoline hav- 
ing as high a gravity as 110° A.P.I. Orifice 
meters for this service must have a water 
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ranged that it takes but a very few minutes 
to dismantle a meter. When a meter is 
taken out of gas service it is sent to the 
shop for necessary repairs or service, and 
the meter by-pass manifold is also returned 
to shop for storage If it is then desirable 
to reset this same meter in steam service, 
another meter by-pass manifold, prepared 
for steam with extra heavy fittings, valves 
and lines, is connected to meter gauge and 
in this manner the meters can be changed 
from one service to another without the un- 
necessary delay of changing all fittings. 
With standard size nipples, valves, fit- 
tings and unions as outlined above, and used 
for all meter by-pass installations, a uniform 


manifold is obtained that can be used for 
nearly every service except where the high 
pressure fittings are required The by-pass 
manifold stock, however, kept in the shop, 
low 


can be reduced to high and pressure 


installations. When un:form gauge installa- 


tions are used, considerable time is saved 
by the systematic arrangement of valves and 
fittings, which allows the metermen to in- 
spect and calibrate with a greater degree 
of accuracy and assurance of proper me- 
chanical movement in the float chambers of 


the gauges. 


September, 1928 


THIS MONTH’S PATENTS PERTAINING TO THE INDUSTRY 


1 668.078. GAS METER Agno R. Hvuettia, Erie, Pa., 1,670.191 GAS BURNER Lee Di W , Kans 


1 672.052 PROCHPSS FOR GAS MAKING Harotp R 1,671,964 INCINERATOR. Epwarp BREITWIESER, 
Berry, Brooklyn, N. Y¥ Filed Apr. 5, 1928. Serta] Buffalo, N. Y., assignor to Buffalo Co-Operative Stove ssignor to The American Meter Company, Incorporated i 1 Nov. 6 Serial N £6,¢ 
No. 267609 12 Clain (Cl. 48S—202.) Co., Buffalo, N. Y., a Corporation of New York. Filed New York, N. Y., a Corporation of Delaware. Filed 158-—104 
Dec. 16, 1926. Serial No. 155.301. 7 Claims. July 17, 1925. Serial No. 44,157. 3 Claims. (C! 
by 110 12 ‘3 ) 
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consists In incandescing by air blast. one of two solid 


fucl beds and with heat so produced distilling volatiles 
: . m4 
from the solid fuel of the second bed and conducting 1. An incinerator comprising a receptacle adapted to i 
| » = ’ lave € f Tr) t ‘ wus ‘ . ré ‘ } ~~ 
tile yf ed away rom j mbustion zone of ive the material to be burned, a distributor arranged , all — : | 
the rs e” ' die ? * the r blae ints > « roceant } ny ' 
first bed nd Dtinuing r blast in the n id receptacle and provided with a pedestal having an . - . , : 
first bed and with air excluded delivering steam and ipright hollow column which is open at its lower end, i" 4 , . 
latiles distill from s i f l int t he als irst ue 7 mm r nnel . rtoriar 7 ' : . 
Voratiie ited 1 fuel tid first fuel an upright chann the exterior of said column and we f ft ! axis 
l whereby a nbu le g is produced mmunicating with the interior of the latter. and an per 
= ‘s upright pilot gas passage having a pilot exit opening ad . 
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1 675.808 PIPE IN‘ j s jacent to the upper end of said channel, a main gos sul oe re ae Pa . _ 
’ " " : 1Q07 Qirs \ 166.191 1 ‘ im t ih a gas mete a Vaive actuating crank shaft bavi: ; 
Pa. Filed I 1924 : ply pipe having a delivery nozzle projecting upwardly ' , - and for 
r g5—12 toward the low eal ~A oa a crank arm with a crank pin, a pair of valves, a pair of ‘ 4 
- 4 owar« he lower end of said co ‘ ilet gas su . —_ 
' ' ‘ 7 : umn, and a pilet ga Uj bell cranks, a link connecting each of said valves with rabies, ' 
Hy pipe hav Py isc! ge ozzlie nroteeting t, ars _ —_ ‘ , ; 
A Fn 1 Mp : r large nozzle projecting toward th one of sald bell cranks, and a link connecting each of : as 
ower end of sak yilot ight assag : . . . _ 
; ha ' I light passage said bell cranks witb said crank pin 5 . 7 
‘Seca I a rh 
_ ~ SS yr ' ea . : . , face f I . 
— | 1,659,869 METALLURGICAL FURNACE \LEXANDER 1,662,863 GASSTOP SEAL PHIL!Ip MUELLER. De pai - 
j M. Gow, Duluth, Minn.; American Exchange Nationa catur, Ill., assignor to Adolph Mueller, trusts De t ie 
; Bank of Duluth executor of said Alexander M. Gow catur, Til. Filed Oct. 28, 1925 Serial No 65,376 3 ; : 
deceased. Filed June 17, 1921 Serial No. 478,260 anit (Cl 292—327 — : 
. { 10 Claim (Cl 158—7.5 
‘ toy uprat 8 
t Ti ut ; ees . ; 1.668.251 GAS-BURNER CONTROL Errea H R 
ner ‘ snm . 
Gb: P Pasadena Calif Filed Oct 29 1924 Se \ 
Q : - 746.537 16 Claims ‘ 175 115 
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roo plit 1 eiva ) the grooves of th in one side thereof an opening adapted to register wit! 
sr ' ' ’ — 
» aections to } n assembled in the gr ve f the ‘ , i } the opening in said bolt, and a yieldable locking member 
evoud slecvé nd to form packing gland, and a nut ra KS ; ' adapted to be inserted through the opening In sald collar “ 
internally th led at e ond and at its her end ] : - . a and lie wholly within said openings for nva-rotatably con 
vided with an int ling ular fl ge t ‘A 7 y : , P necting the collar to the bolt 1S. In combination » fuse line delivering fu t x 
‘ t? it “ } he ls thereof re engaged / 4 irner oe t light ssociated with aid bur r an 4 
with the nds of the i id of the firs 7 : , oo rode mounted adjacent said | er am ¢ r 
“7 cg TUS 1 : NA G Ss r ' 
said flanue so engaging the packing split ring 1 . ‘ APPARAT FOR A LYZIN GA ene perated v for « g very 
: . I ‘K J Bast. I 2 SS { Charles J fuel said burner. a s 1 « ‘ 
1 In a furnace adjace - y lo ited iarge conduits for I wiiabu \ifg ( I r y D N } ‘ ; [ 1 vaiv f r { ng the a , ; 
low pressure air and gas leading to a furnace chamber, New York . , 3 ‘ S 4.371 1] ‘ 1 pilot , , 
er 4 . . — - r . — . . - \ ed o Ao i I » sa phic L£ | : er rable 
1,674.62 GAS REGULATOR. Artur L. PICKERING, and compressed air conduits having openings so located 2 Mek 7 68 e861 : da oniee. ant af . 
4 er , . MeRering adr \istre - ~ : a -0 aot y Saia § i¢ i @ and elect! y ne sa 
Anderson, Ind.; Forrest M. Pickering, administrator as to force an intermixture of the air discharging from 1 Im a recording instrument including meat ae eal , nie , 
sa ik ' . *icke decease mo . u COTES seu sie ruGasil a > aus 1 sa secon naive having ifs perating mecha 
of said Arthur L. Pickering, deceased, assignor to the air conduit and the gas discharging from the gas determining the tent a predeter | gas 4s m electrically connected to tt aie PO , 
Economy Governor Company, Andereon, Ind., a Corpo duit os = : . ’ , a oun ‘ , © opera = me nism 
_ , oe ' en lle ne vessel adapted ecel g y T f the first alvé rheret nir ff ret 
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77,481 3 Claims (Cl. 50—26.) combination of a fluid mn apd means whereby said s Itaneousiy actuate sald second valv ind s r 
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1,676,665. GAS FURNACE. Et Roy L. Payne, Beverly lid umn era ed | Fe 
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alif., assignor ) ‘ ? nace arm , 
Hills, i : ig . ll duced between said electrod i said ; ¢t light 
Company, Beverly Hil Calif.,. a Corporation of Cal‘ 
fornia Filed June 3, 1926 Serial No. 113,377 ' 
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ling ! n on id casing at the inlet i i } > ae rant 
| } I i ee — . J ; 
I “ bavi 4 i valve eat } ae | t 
ewe OM , Hexiple ma al arranged overtie 9 A gas ace rising a furnaces sing ga 
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said vv ve if ma lever pivotally m= ur“*d in said said casing, and means connecting all f said hea j j d 
ca gc in | Bt ad met member, said elements in parallel to the upper portion of said I 1,672,778 MEANS FOR DESULPHURIZING GASI 
v ie if ip sul sponsive element bustion chamber; each of said heating elements com EMIL RAFFLOE luis g-on-the- Rhir f ny, as : ? 
prising a series of vertical gas conducting flues, ga signor of ‘ if W BE. I vow York 
—— —_ ' + p led e 11, 192¢ Ss : 
1.670.911 WATER-GAS MACHINE VALVE-CONTROI passage I ins conné neg all the fues vl h element in N.Y I . } . ‘ . iq 
. . ‘ l* -_——— 
ING APPARATUS rnomas W. Stone and WALTER series alternately at the bottom and top thereof, and a i . a 
Barr. Fort Wayne, Ind gnors ¢ he Western Gas single air passage tube extending centrally within each ' Sig 
Construct (‘ompany. Fert Wayne, Ind a Corpor of said gas conducting flues ; ‘ ; — ? j } 
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tion of Indiana Filed Jan. 31, 192: Serial ) ” - A 
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1. A water heater comprising a casing, a header a1 1. A gas desuiphurizer comprising a hamber, means 
ranged therein, the same comprising a vertical column for introducing raw gas into said chamber, an induction 
iad t mak ppa tubes arranged borizontally at the upper and lower ends nozzle entering the lower end of said chamber, a re 1 A r ating burner prising a des " 
4 Ina sig trol device or £as6 3 ng a ‘ “ol sate supply ine en ‘1 at 7 seme . . P r sting r miber “4 wit} , + . 
pas vatve sation: a power transmission device of the column, a water supply pipe communicating with ceptacle for purifying material surrounding the lower open — rigid with sa ler and | 
y o bh f power lines one end of the upper. horizontal tube, a discharge pipe end of said nozzle, a pipe rising through the bottom of with SOurner nozzies, a circulating member within said 
dante b onnected wit a series oO ower es . , ' . . — : . ‘ . 
serene , , I lit f h extending from one end of the lower hogizontal tube, a said receptacle into the lower end of said nozzle which er memb sid said holder and opet tu 
spective eading to and operating a plurality of suc : an plas pe : - ‘ ‘ 
resp tively leading nad pe . 1£ . cs .' J . series of pipes extending between the upper and lower leaves an annular space around the pipe means for DI end r | i goe t ter said . 
vo unitary contro nember adaptec o traverse : ; ‘ ; leave é annual , ’ — : , 
valves; a unitary rol mem - » aiecett horizontal tubes and communicating therewith, said tubes forcing a part of the raw gas through said pipe so that ae Sae: 2 nay! toms sear sald & . . 
esid transmissio eviec a iccessively ant re , " PEN EES ™ : = 7 y . — ‘ 
 Brpecriners yA ' ee pt hrough ] trar 4 and the vertical column being so constructed as to cause the purifying material in the receptacle will be blown : ting gas to « herein from said et r 
i tercer oe flow wer througnd sak ins ae pers . eats . . ' , aM « . : 
—— d intercept tl mygene fos . : . the water to flow from the upper tube to the lower tube nt the chamber with the raw gas and mized with the l a feed pif gid i bh r for s zZ 
miss evi irectiv to sak sower lines; a manua ‘ imto tae . — : ‘ , > - , . 
mission device direct! sale | in a circuitous manner through said pipes before being » body of raw gas entering the chamber, and means eas said ly g beyond said ; 
drive and a pewer drive for said unitary control mem : . 2 : ss Ow - forati. for tin ‘ 
. . . delivered to the discharge pipe, and a burner arranged in ‘ j ii the treated gas and the purifying material AtIOnS . « ' . ng e-* from the uter te 
ber for effecting alternativels manual or power operation - or ieading : == © , . the . a , 
, " the casing below the header. ¢ » the chamber ' ‘ 
ef «oid unit levice* substintially as specified rom h 


Can’t Stick 


Lubricated by Alemite 
fitting through special lub- 
ricating groove — slight 
tightening of lower gland 


will loosen plug. 


Can’t Leak 


Special packing insures 
against leakage. 


Made in all types and 
sizes for all classes of 
service 


NORTHERN VALVES 


DOUBLE PACKED 32 +. LUBRICATED 
CANNOT STICK — CANNOT KEEP LEAKING 


Manufactured by 


NORTHERN PUMP COMPANY 


Minneapolis, Minnesota 


Pacific Coast Representatives 


KING KNIGHT COMPANY 
601 Balboa Bldg. 


San Francisco Los Angeles 


Seattle 


Fire Brick Contractors 


J. T. Thorpe & Son 


Specializing in Gas Generator, Boiler, Still and Furnace Brick, Indus- 
trial Furnaces, Retorts, Kilns, Brick Smokestacks. 


A capable Engineering Department competent to advise on any problem 
involving firebrick construction. 


Seattle 
939 Stewart Bldg. 


Los Angeles 
321 W. 3d St. 


Portland 
609 Ry. Exch. Bldg. 


San Francisco 


417 Market St. 


WESTERN GAS 


A. G. A. Calls Members to 
Tenth Convention 
Es Gand Sn from all parts of the 


United States and Canada, members 

of the American Gas Association will 
be called to order in their Tenth Annual 
Convention on the Million Dollar Pier at 
Atlantic City, N. J. on October 8. 


Among the features of particular interest 
on the general sessions program are the ad- 
dresses of Silas H. Strawn, president of the 
American Bar Association, and of Walter 
M. Harrison, president of the American 
Society of Newspaper Editors., who will 
have for his subject ‘““Newspapers and Utili- 
ties.’ R. W. Gallagher, chairman of the 
Laboratory Managing Committee will take 
as the subject of his address, “Better Appli- 
ances—the Laboratory’s Contribution.”  B. 
J. Mullaney, vice-president of the A.G.A., 
will cover the “Economic Aspects of the 
Laboratory Seal,” in his address. Katherine 
Fisher, Editor of ‘Good Housekeeping’ Insti- 
tute will have as her subject ““The Woman’s 
View of the Gas Industry.” 


At the Public Relations Symposium to be 
held the evening of October 10, Dr. James 
B. Angell, president of Yale University, will 
speak on “Education and Industry.” 

Practically every available foot of display 
space on the Million Dollar Pier has been 
sold to exhibitors, and the 1928 display of 
gas appliances and service equipment will 
again set up a record of “biggest and best”’ 
in A.G.A. history. 

Officers and section heads for the coming 
year named in the report of the General 
Nominating Committee which will be pre- 
sented to the Annual Convention in Atlantic 
City, N. J. include the following: 

For President—Oscar H. Fogg, vice-presi- 
dent, Consolidated Gas Co. of New York. 
New York, N. Y. 

For Vice-president—Bernard J. Mullaney, 
vice-president, The Peoples Gas Light & Coke 
Co., Chicago, III. 

For Treasurer—Clifford E. Paige, vice- 
president, The Brooklyn Union Gas Co., 
Brooklyn, N. Y. 

For Directors (two-year term) 

R. B. Brown, Milwaukee Gas Light Co., 

Milwaukee, Wis. 

Henry L. Doherty, H. L. Doherty & Co.. 

New York, N. Y. 

W. W. Freeman, Columbia Gas & Elec. 

Corp., New York, N. Y. 

R. C. Hoffman, Jr., Standard Gas 

Equipment Corp., Baltimore, Md. 

Samuel Insull, Jr., Midland Utilities 

Co., Chicago, III. 

J. B. Klumpp, The United Gas Im. 
provement Co., Philadelphia, Pa. 
J. D. Creveling, H. L. Doherty & Co., 

New York, N. Y. 

F. A. Lemke, Humphrey Co., Kala- 
mazoo, Mich. 
C, R. Pritchard, Lynn Gas & Electric 

Co., Lynn, Mass. 

Sectional nominating committees are sub- 
mitting the following to serve as Section ofh- 
cers for the year 1928-1929: 

Accounting Section: Chairman—F. H. Pat- 
terson, Rochester Gas & Electric Corp., 
Rochester, N. Y. 

Commercial Section: Chairman—G. M. 
Karshner, Consolidated Gas Co., of New 
York, New York, N. Y.: Vice-Chairman— 
G. E. Whitwell, Equitable Gas Co., Pitts- 
burgh, Pa. 

Industrial Gas Section: Chairman—]J. P. 
Leinroth, Public Service Electric and Gas Co. 
Newark, N. J. 

Manufacturers Section: Chairman — H. 
Leigh Whitelaw, American Gas Products 
Corp., New York, N. Y. 

Publicity and Advertising Section: Chair- 
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man—E. Frank Gardiner, Midland Utilities 
Co., Chicago, III. 

Technical Section: Chairman—H.  E. 
Bates, The Peoples Gas Light and Coke 
Co., Chicago, III. 


B. C. Electric Display Wins 
Attention at Exposition 


eae aeae attention was __at- 
tracted at the recent Canadian Pacific 
Exposition held in Vancouver, B. C. 
by the booth of the B. C. Electric Railway 
Company in the Manufacturer’s Building. 
This booth was devoted to the display of 
gas and electrical appliances handled by 
the company. 

The booth is a semi-permanent structure 
which was erected two years ago in this 
building, and while certain changes are made 
each season the main features of the booth 
remain unchanged. Light and color are 
used lavishly to make the exhibit stand out 
from the others in the building and actual 
sales are made from the booth. It occupies 
a space 44 feet by 42 feet, and additional 
space may be available for the enlarging of 
the booth next year. The structure cost 
about $2,000 to erect, all the work being done 
by the company’s own staff of carpenters. 
The dome was fashioned of paper, over 
a frame-work, and the booth itself of 
stucco. 

Designed somewhat on Oriental lines, the 
booth was finished in a buff color, while four 
smaller domes on each corner were made in 
a similar manner to the larger one which 
dominated the top center of the exhibit. 

A crystal effect on the top of the main 
dome was secured by use of small mirrors. 
Six flood lights with color screens were 
focused on this revolving crystal. 

Gas furnaces, fires, Tappan ranges, and 
combination ranges and refrigerators, auto- 
matic water heaters, and Estate gas Heat- 
rolas were all on display, and a number of 
refrigerator and range sales were made 
from the floor of the booth, while the names 
of many prospects were secured. ‘Two sales- 
men were at the booth at all times. An 
impressive oil painting of the company’s 
gas plants and electric power houses occu- 
pied the rear wall of the booth, being over 
36 feet in length. It was hung in a bronze 
frame and was suitably curtained and well 
illuminated. 


CENTRAL STATES POWER AND 
LIGHT CO. IN LARGE DEAL 

Gas properties with production of ap- 
proximately 40,000,000 cu. ft. and pipe lines 
in West Tulsa, Oilton and Cleveland dis- 
tricts are included in the reported purchase 
by the Central States Power and Light 
Company of Chicago of the Thermal Oil 
and Gas Company. The deal is understood 
to have involved approximately $500,000. 


EMPIRE COMPANIES AWARD 
YEARLY PRIZES TO EMPLOYEES 
With a total of 143 awarded employee 

suggestions, the Empire Companies, whose 
headquarters are at Bartlesville, Oklahoma, 
have just closed the second year of opera- 
tion of their New Suggestions plans where- 
by employees are given monetary awards 
for submitting suggestions designed to fa- 
cilitate operation or effect economies in the 
company’s business. 

Coincident with the close of the second 
year, the New Suggestions committee an- 
nounces yearly award winners. These 
awards are $100 for the best suggestion 
of the year, 75 for the next best and $50 
for the third best. 

Three men divided first money this year. 
J. J. Twohig, an employee of the Gaines- 
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apman 
Valves 


Chapman valves are 
designed to meet each 


need of the Gas In- 
dustry. 


They have been suc- 
cessfully used by the 
leading utilities for 
many years. 


We are prepared to 
serve Pacific Coast 
users from our large 
warehouse stocks in 
Los Angeles and San 
Francisco. 


Valves up to 72 in. in 


size. 
The Chapman Valve Mfg. Co. 
INDIAN ORCHARD, MASS. 
Los Angeles Branch: San Francisco Branch: 
2314 East Eighth Street 525 Fourth Street 


Cast Iron Pipeand Fittings 


UNITED Stares Cast LRON Pipe &- FOUNDRY Co 


for All Purposes 


High and low pressure pipe for Gas Service 


United States Cast Iron Pipe 


San ia Philadelphia and Foundry Company 


Pittsburgh Chicago ae 
Dallas Birmingham B li General Ne J 

s ; 
Cleveland . Buffalo. ur ington, cw ersey 


Minneapolis 
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ville, Texas, refinery of the Empire Oil & 
Refining Company, and A. M. Williams and 
H. J. Briggs of the Surplus Materials de- 
partment of the Engineering and Construc- 
tion division submitted almost identically the 
same ideas at almost the same time. Mr. 
Twohig worked alone, while Mr. Williams 
and Mr. Briggs worked together on a plan 
which provides for use of natural gas in- 
stead of acetylene gas in cutting torches. 
Their suggestions varied only in the details 
of the plan. 

Second prize went to an ofhce worker, 
S. M. Sweeney of the Cash and Securities 
Department at the headquarters ofhces in 
Bartlesville. Mr. Sweeney’s suggestion 
eliminated a set of check registers and 
greatly facilitated bookkeeping methods. 

Third prize went to A. M. Billenwilliams, 
employee of the Oil Production division, at 
Augusta, Kansas. Mr. Billenwilliams sug- 
gested a new tubing line tie chain which 
not only saves operating time but also re- 
duces accident hazards. 

Suggestions are rewarded on acceptance, 
through a system of quarterly divisional 
awards and the yearly prizes. These 
prizes range upwards from five dollars 


* 
— — 


FURTHER DEVELOPMENTS ON 

UTAH NATURAL GAS PROJECT 
During the month of August several im- 
portant developments have taken place in 


{ a the project for supplying gas to Utah com- 
munities from natural gas fields of Wyoming. 

reetin AY A franchise for the construction and opera- 
tion of a gas distribution plant in Ogden 

was granted to the Ohio Oil Company repre- 

sented by John T. McFayden, and the Lone 

Company, represented by L. B. 


t th Star Gas 
O e Denning. Press reports state that the ar- 


rangement entered into by the city of Ogden 


Cp Ree be * x and these gas companies provides that the 
dCl 1C Odst das ssociation gas company will pay one per cent of its 

gross revenue in that city into the city 
treasury for 10 years, with payments of one 


17) Session at San Ch\ie O and one-half per cent of their gross earnings 
after the 10-year period has elapsed. The 
minimum annual payment to the city is to 


be $2,000, it is stated. 
Granting of a 50-year franchise to operate 


THE a natural gas pipe line and a parallel private 
telephone line in Salt Lake county, to the 
Ohio Oil Company and the Lone Star Gas 


R E P U B L I © S U Pp LY © Oo | PA | > 4 Company, marks another development look- 


ing toward bringing natural gas to Utah. 


OF CALIFORNIA : Salt Lake is the third county to grant a 


‘Executive Offices: 2122 EAST SEVENTH STREET franchise to the natural gas interests, fol- 
LOS ANGELES, CALIFORNIA lowing Webster and Tooele counties. 
Stores in CAll Principal California Oil Fields 


SOUTHERN COUNTIES PLAYLET 
SELECTED IN ELIMINATION 
Four playlets featuring the use of gas 
fuel were presented in a company elimina- 
tion contest by Southern Counties Gas Com- 
pany employees in the Los Angeles Gas and 


MODEL 10 SERIES anv Pinas 3e ye aaa ia _ the even- 
With or Without Mercury Seal ing of August ol. e winner will represent 
the company in an inter-company contest 

, during “stunts night” at the Coronado con- 


hed YIT ntrol Gas¥ Control Since 1692 1892 aye st Mag Pacific Coast Gas Association 


A committee of seven judges picked from 
outside the gas company selected a playlet 
Products for all kinds of Pressure Reduction—for either entitled “The Tip,” written by Hayes Keiser 
artificial or natural gas. and Hazel Benson of the Southern Counties 
GOVERNORS — Intermediate Pressure, Triple Outlet, Monrovia district office, as winner in the 
Holder, Toggle Type Street. elimination. 

REGULATORS—High Pressure Service, Low Pressure 
Service, High Pressure Line, Single and Double District a i , ae . 
EXTENSION OF FRANCHISE FOR 


Station. 
VALVE—Automatic Quick Closing Anti Vacuum. WINNFIELD, LOUISIANA 
Belchic and Laskey gas interests of 


REYNOLDS GAS REGULATOR COMPANY Shreveport, La., have ben granted a six 


Spring Type : months’ extension on their gas franchise in 
Also furnished in Dead Weight Type Anderson, Indiana Winnfield, La., by the city council. The 
franchise will now expire in February, 1929. 
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Consol. Gas Utilities Co. 
Newly Organized 


HE Consolidated Gas Utilities Com- 

pany established headquarters’ on 

August Ist in the First National Bank 
building in Oklahoma City. Logan W. Cary, 
formerly of the Oklahoma Gas & Electric 
Company, is president of the new concern 
and S. Miller Williams, Jr., of Tulsa, presi- 
dent of the Midwest Gas Company, is vice- 
president and chairman of the board of 
directors. ‘The ofhces of the Midwest Com- 
pany, heretofore located at Tulsa, and the 
executive ofhces of the Oklahoma Northern 
Utilities Company, formerly located at Har- 
risburg, Penn., will be closed and all ex- 
ecutive and operating activities will be 
handled through the general offices in Okla- 
homa City. 

The Consolidated Gas Utilities Company 
has acquired all properties of the former 
Midwest Gas Company, Blackwell Pipe 
Line Company, Oklahoma Northern Util- 


ities Company, Oklahoma Northern Gas iA ) 
Company and the Larutan Gas Corporation. bts 


“ Goodyear 
“DOUBLE FAGLE 


The world’s one tire 
built without limit 
as to cost! 


Important Features 
of the Double Eagle 


Thedeep-cut, trac- oversize dimension 
tive All Weather in _ cross-sectional 
Tread is practically and in overall di- 
double-thick. meter. 


The toughest and More plies of cord 
longest-wearing fabric; more rub- 
rubber compound ber between plies. 


in this tread Good- 
year has yet devel- Linedwith anextra 


layer of rubber to 


protect the cords 
The body of the tire from moisture. 


is built of extra- 
heavy Supertwist Special low tem- 
cordfabric,toanew perature cure. 


With the new Amarillo-Enid line the Con- 
solidated will have approximately 1,000 
miles of transmission lines, 374 miles of dis- 
tributing lines and compressor stations ag- 
gregating 6,250 horsepower. 

Territory to be served includes 51 towns 
and communities in western and northern 
Oklahoma, south central and eastern Kan- 
sas, with an estimated population of about 


oped. 


400,000. More than 30,000 consumers are 
now supplied from the several units of the Commercial accounts whose Frankly, it has greater surplus 
new system. Ihe company has leasehold- gruelling service demands the strength and more miles of serv- 
ings and gas producing contracts in several a : : : 
kk compvilk  aperexienty 94000 most that it is possible to build ice than some people need. But 
acres. The major part of its gas supply into a tire will find in the new for those operators whose service 
will come from the Wheeler county extension GOODYEAR DOUBLE EAGLE , conditions make an investment 
of the Amarillo gas field. Construction of a very sound investment. in extra quality a matter of 
a 14-inch pipe line 165 miles long from this In this type of service it Rgpueagahee good business, the GOOD- 
producing area to Enid is progressing as will far more than iustif MUSICAI YEAR DOUBLE EAGLE 
rapidly as the work can be put through, at : , J MA PROGRAMS : : 

. its somewhat higher cost. maine will hold particularappeal. 


a cost of approximately $4,500,000. Pipe 

for this line has already been shipped and rs 
Williams Brothers of Tulsa, pipe line con- 
tractors, will put seven crews of men on 
the job and hope to complete the line in “A Tire for Every Neea* 


time to meet the heavy demand of the late 
fall of the present year. A connection from , Motor (8, Inc 
: oe 27 gee e be 


* 


Elk City to the new pipe line will link the Zo 
present Midwest system of Jackson, Greer, LOS ANGELES & LOS ANGELES 
Kiowa and Beckham counties with the new 1244 E. 8th St. | - 1228 S. Grand 
rw -656 - W E-3554 57 
Texas supply. Oklahoma towns heretofore ssiaenitiall ; scone 
. hin : SANTA MONICA ~ HOLLYWO¢ 
without gas, but ™w hich will be supplied 1529 Wilshire Bled. sein tenenens aE es 689% Geman Manlen Bed. 
from the new line, include Weatherford, Cus- 28386 LONG a “+ Anaheim— 62279 HO-552 
ter City, Thomas, Watonga, Hitchcock, Can- | FORMERLY Nee — 
ton, Southard, Okeene, Fairview, Hennes- TRUCK TIRE SERVICE CO. ; . ZINS & CLAWSON SERVICE CO. 


sey, Dover and Kingfisher. At Enid the 
Consolidated will wholesale to the Okla- 
homa Natural. Northern Oklahoma dis- 
tributing centers, formerly served by the 
Oklahoma Northern Utilities Company and 
Blackwell Pipe Line Company, and the Kan- 
sas industrial market heretofore supplied by 


the Larutan Gas Corporation will be on 

the new organization's lines. H E A ys ] N G ia ID QC) M E S T I c: 
Other markets for the company’s gas in- 

clude Chickasha, Lawton, Marlow, Duncan 

and Comanche, where the Southwestern 

Light & Power Company is the distributor, 

and Elgin and Fletcher where the Mid- 

west holds the distributing franchises. ‘The INDUSTRIAL 

new company also acquires the Midwest's 

market in southeastern Kansas _ including 

Humboldt, Chanute, Altoona and Neodesha, G A “ A P P 8 I A N ® E S 

and in northeastern Oklahoma, the former 

Oklahoma Northern’s distributing centers 


and producing properties at Hominy and 
a B Ba COC Com y 
Gas reserves controlled by the new com- * % pan 


and 


pany, in addition to those in Texas, are lo- 
cated in the Chickasha-Savre and Deer 135 Bluxome Street 2132 Atlantic Street 
Creek-Blaci:well areas in Oklahoma and San Francisco Los Angeles 


in the shale gas area in southeastern Kansas. 
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Re i 
GAS 


WATER 
Connections 


whether screw thread or gasket, 
should be made up with KEY 
SPECIAL PIPE JOINT COM- 


SPECIAL 


(re 


PPE JONT conpout? 


WATER-PROOF / 


KEY SPECIAL PIPE JOINT 
COMPOUND is not a quick 
hardening cement, but a plas- 
tic lubricant and a filler that 
will seal the most obstinate 
joint with ease. It covers more 
surface than an equal volume 
of red or white lead, thereby 
reducing the cost. It is water- 
proof—and there is no waste. 


Manufactured by 


E. A. Key Co., Inc. 


1431 Santa Fe Ave. 
Los Angeles, Calif. 


Distributors in all 
principal cities. 


WRITE FOR FREE SAMPLE 


Motor <= Sail = or 


WESTERN GAS 


Come dy Kail... 


(Continued from Page 65) 


Annual Banquet Plans 
By Wm™o vE WAARD 
Chairman Banquet Committee 


HE HOTEL del Coronado is nationally 

known for its excellent cuisine and 

service and the management and your 
Committee are planning to provide a ban- 
quet that will rep- 
resent culinary per- 
fection. 

During the ban- 
quet the two best 
Three - Minute 
Speakers will pre- 
sent their short 
messages and the 
prize winner will 
be decided upon at 
that time. 

The Awards 
Committee will §& 
also make its pre- © \ 
sentation of awards "i AN 
for the best papers 
or reports sub- 
mitted to the As- 
sociation during the past year. 

There will be no other speeches during 
the evening and your Committee is planning 
an entertainment to be given during the 
Banquet, and afterwards in the Ball Room, 
which we feel sure will meet your approval. 

The Coronado Hotel banquet room will 
accommodate over 800 persons, so we earn- 
estly urge you to bring the ladies to the 
Convention. Everything is planned to make 
their visit both comfortable and enjoyable. 


SS 
~ 
: » 


Wim. De Waard 


That Convention Daily 
By Rutu E. CRrEVELING 
Editor “Balloon Juice’ 


COMI-TRAGIC feature of the past 
A few conventions of the Pacific Coast 

Gas Association has been the four- 
page daily known as Balloon Juice. This 
aesthetic journal 
carries trite tidbits NNO ADI 
of fact and fiction oo \ 
regarding conven- &\ “ , 
tion happenings 
and is a reliable 
directory of each 
day’s activities. A 
collection of the 
three or four Bal- 
loon Juices ex- 
tracted at the P.- 
C.G.A. rally forms 
a priceless memen- 
to of the occasion 
and more than one 
appreciative biblio- 
phile within the 
Association’s mem- 
bership has in his library a bound volume 
containing all numbers to date. 


Ruth Creveling 


This year Balloon Juice is making two 
advance calls on the clientele as listed at 
Headquarters. There will also be a daily 


copy during the Convention. 


Blame for the 1928 volume the 
writer, as Editor, and Ray Edwards, Assist- 


goes to 


ant Editor. 


AND ELECTRIC COMPANIES 
LEAD IN STOCK ISSUES 
Applications for authority to issue $230,- 
112,914.57 in stocks, bonds, notes, and other 
public utility securities during the fiscal pe- 
riod ending June 30th, 1928, have _ been 
passed upon by the California Railroad 
Commission, according to the annual report 
of the Department of Finance and Accounts 
of the Commission. Gas and electric com- 
panies led in the amount of securities au- 
thorized by the Commission, with a total of 
$1,626,266,261.82. Reports filed by the gas 
and electric companies show approximately 
220,000 stockholders at the close of 1927. 


RAINBOW GASOLINE COMPANY 
RESULT OF COMBINE 

The natural gasoline interests of the Root 
Refineries, Inc., and F. C. Henderson in 
south Arkansas have been combined to form 
the Rainbow Gasoline Company, with the 
stock being divided equally between the 
two interests. [he company operates a 
$150,000 plant of 20,000 gallons’ daily ca- 
pacity in the Champagnolle Field in Union 
County, Arkansas. 


NEW GAS RATE SCALE NOW 

EFFECTIVE IN CHANUTE, KAN. 

A sliding scale gas rate became effective 
in Chanute, Kansas, on August 15th. Under 
the new rates 50 cents per thousand will 
be charged for the first 10,000 cubic feet, 
45 cents per thousand for the next 10,000, 
40 cents per thousand for the next 80,000 
and 35 cents per thousand for all over 100,- 
000 cubic feet. 


CONTRACT LET FOR LAYING OF 
LINE TO KANSAS CITY 
Contract for the construction of an addi- 
tional 16-inch natural gas pipeline from 
Ottawa, Kansas, to the outskirts of Kansas 
City, Missouri, announcement of which was 
made by the Cities Service Gas company 
about two weeks ago, has been awarded to 
the Kelly Dempsey Company of Tulsa, Okla- 
homa, and calls for the completion of this 

work by September 25. 

This new line, which will be known as the 
Ottawa-Glaven loop, will be of solid welded 
construction and will be the third 16-inch line 
connecting the Kansas Cities with the Cities 
Service Gas Company’s main junction at 
Ottawa through which natural gas from 
the Texas Panhandle and every major gas 
field in Oklahoma and Kansas passes enroute 
to northern Kansas and western Missouri 
markets. This new project will connect with 
Glaven station, five miles southwest of Kan- 
sas City, and from there a 20-inch pipeline 
will be laid to Seventy-first street and Porter 
Road where it will connect with a 16-inch 
line running east and another’ running 
north. 

An additional outlet will be afforded by 
the new 16-inch line for a greater gas sup- 
ply which will be available when the 132- 
mile extension of the Cities Service Gas 
Company’s Wichita-to-Ottawa project. is 
completed in September. 


The Southern Oregon Gas Corporation 
reports 89 per cent more turn-ons during the 
month of-July, 1928, than during the same 
period last year. Appliance sales have 
increased $1 per cent over the same period. 
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CONTRACT FOR NEW HELIUM 
PLANT AWARDED BY GOV’T. 
Contracts have been awarded by the 
United States Bureau of Mines for the 
Government’s helium production plant which 
is to be constructed at Soncy, Texas, six and 

one-nalf miles west of Amarillo. 


Helium-bearing natural gas for the plant 
will be furnished under a contract between 
the Amarillo Oil Company and the Govern- 
ment, from the Cliffside structure lying to 
the northwest of Amarillo. Most of the land 
on this structure is leased by the Amarillo 
Oil Company which is to bring the gas 
from the wells to the helium plant. The 
pipe line is in the process of construction 
at the present time. 

The C. & G. Cooper Company of Mt. 
Vernon, Ohio, has been given the contract 
to furnish compressors for the plant. 


INDUSTRIAL PLANTS TO HAVE 
GAS AT LOVELAND, COLO. 


Work has started on a pipe line from 
the Five Square Oil & Gas Company’s well 
on Berthoud dome, in Larimer county, Colo., 
to supply industrial plants at Loveland, Colo., 
with the probability that another line to 
Berthoud will be laid in the near future 
from the same structure. The industrial 
line will be 10 miles long and two inches 
in diameter it is understood, and two of 
the first users to be connected will be the 
Lovetand Brick & Tile Company and the 
United States Gypsum Company, which have 
plants just north of Loveland. 


STERLING, COLO., PROBABLE SITE 
FOR NEW GAS PLANT 


E. G. Jones, representative of the Middle 
West Utilities Company of Chicago, made a 
survey of Sterling, Colo. late in July, to de- 
termine whether that community is a suit- 
able site for a gas plant. Mr. Jones is 
quoted as saying that he would recommend 
the establishment of a plant to the Chicago 
company. 


FRANK STINSON TO HEAD 

MEDFORD CO. EMPLOYEES 
Frank Stinson was elected president of 
the California Oregon Power Company em- 
ployee association, at an employee’s meet- 
ing held August 10, at Medford, Oregon, 
filling the vacancy left by the resignation 
of Fred Emory. Harry Moore was elected 
vice-president and Floyd Watkins treasurer. 


COLORADO INTERSTATE GAS CO. 
IN COLORADO SPRINGS OFFICES 


Permanent headquarters for the Colorado 
Interstate Gas Company have been estab- 
lished in Colorado Springs, from which 
point the company will direct operation of 
the Amarillo-to-Denver natural gas _ line. 
Offices are in the Colorado Springs National 
Bank Building. 


TUCSON UTILITY OFFICIAL 
LEAVES ON EXTENSIVE TRIP 
Max Pooler, vice-president and general 
manager of the Tucson Electric Light and 
Power Company, left Tucson in August for 
Minnesota. On his return he will visit 
Banfi, then Victoria and Vancouver, return- 

ing home through California. 


NEW CARBON BLACK PLANT IS 
PROJECT IN NEW MEXICO 


Texas Production Company, Amerada 
Corporation, and Columbia Carbon Com- 
pany are starting a unit test in Lea County, 
New Mexico, to develop a supply of natural 
gas for a carbon black plant, work on which 
is expected to begin immediately. 
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adsen Kitchen Equipment 


Assures More Hotel and 
Restaurant Gas Customers 


Madsen Hotel and Restaurant equipment has been on the market for |7 years 
and is installed in most of the leading kitchens of Southern California. 


This equipment increases cooking efhciency, increases gas efficiency and in- 
creases kitchen profits. It makes gas the most satisfactory and most economical 


fuel, the hotel or restaurant kitchen can get. 


MADSEN Siphon Burner (Patented) 


Practical records and tests confirm that the Madsen Siphon Gas Burner pro- 
duces nearly perfect combustion; that it lowers fuel bills, produces better cooked 
foods, increases cooking capacity, improves cooking efhciency and lowers kit- 
chen temperatures. It eliminates heat waste by keeping the heat where it is 


needed. 


Note in the illustration below, how the heat is drawn in from the burner, at the 
back, down the center to the front, then baffled back, at the sides, and up the 


flue.- 


The following are a few of the most prominent users of Madsen Equipment 


Ambassador Hotel, Los An- 
geles, Alexandria, Los 
Angeles; Biltmore, 


Hills Hotel, Los 
Flintridge Hotel, Flintridge; 
Virginia Hotel, Long Beach; 
Herbert’s Grill, 
Les Angeles: Boos 
Cafeter- 
ias, Los Angeles; 
Leighton’s Cafe- 
terias, Los Angeles; 
Victor Hugo's, Los 
Angeles: Brand. 
statter’s, Mont- 
martre, Hollywood; 
Los Angeles Ath- 
letic Club: Johna- 


Club, Santa Monica 
L. A. Chamber of 
Commerce. 


MADSEN IRON WORKS 


Box 601, Huntington Park, Los Angeles 
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LAP 


pu) Oxide McKee Oxide 
Announcing 
the 


California Oxide Co. 


a consolidation of the 
oxide business of 


Arthur R. Maas 


and 


Norman R. McKee 


Both Maas Oxide and McKee Oxide 
will be produced in our new plant 
at Southgate, where with improved 
and enlarged facilities products of 
the same high quality can be pro- 
duced. 

Inquiries should be addressed to 


California Oxide Co. 


308 E. Eighth Street, Los Angeles 
TRinity 0769 


R. M. C. Gas Burner 


They say that high efficiencies are not 
possible in a conversion job— 


BUT just glance over the results of a series of evaporation tests on a 
22-inch 6-section cast-iron heating boiler equipped with 


R.M.C. GAS BURNERS set in R.M.C. RADIANT TILE 


Gas pressure 


(in ounces)... 8 10 12 14 16 


Gas heat value 
(b. t. 849 850 840 845 845 


Load (per cent).. ' , ; faves - S9G.27. 360.3 tee Bree 


Efficiency 
(per cent) ‘ 79.3 80.5 80.1 79.2 77.6 


CO, (per cent).. ;, : 11.7 12.5 11.6 Se 12.4 


ROTARY MANUFACTURING CO. 


5720 Long Beach Avenue Los Angeles, California 


WESTERN GAS 


OKLAHOMA NATURAL IN 
NEW HOME 

The Oklahoma Natural Gas Corporation 
has moved its ofhces to the new 10-story 
building which it has erected at the northwest 
corner of Séventh St. and Boston Ave., 
Tulsa. The new structure has a frontage 
of 50 feet on Boston Ave. and 140 feet on 
Seventh St. The exterior construction of 
the building is of light buff brick with lime- 
stone trim, the design following the modern 
straight-line trend. 

Oklahoma Natural serves more than 50 
cities and towns in Oklahoma and operates 
more than 3,400 miles of natural gas trans- 
mission and distribution lines. 


McEVERLAST INC. IS NEW NAME 

OF PAINT AND SALES COMPANY 

Announcement has been made of a change 
in the name of the Everlasting Paint and 
Sales Company to McEverlast Inc. The 
change in name was made to identify the 
company more closely with the protective 
coatings manufactured under the name of 
MckEverlast. The company also announces 
the doubling of retort capacity at its Los 
Angeles factory and the installing of a 
chemical laboratory in the near future. A 
large storage warehouse will also be erected 
on the factory grounds. 


MONTANA-DAKOTA COMPANY TO 
SUPPLY NINE N. D. TOWNS 

The Montana-Dakota Power Company 
has concluded franchise arrangements in 
nine North Dakota towns which it will sup- 
ply with natural gas. The nine towns to 
be benefited are Rhame, Grifhn, Bowman, 
Buffalo Springs, Scranton, Gascoyne, Reeder, 
Bucyrus, and Hettinger. The company has 
also been granted permission to construct 
a line for the distribution of natural gas 
from Marmarth to Bowman and Hettinger. 


SOUTHERN OREGON GAS CORP. 
HOLDS FIRST ANNUAL PICNIC 
Employees of the Southern Oregon Gas 
Corporation held their first annual picnic 
in Riverside Park, Grants Pass, July 29th. 
Grants Pass employees were the hosts, and 
had as their guests 60 employees from all 
over southern Oregon. J. W. Whipple, 
Grants Pass district manager, gave the ad- 
dress of welcome, and K. I. Dazey, genera’ 
manager of the company, gave an _ after- 
dinner talk. 


L. A. FURNACE MANUFACTURER 
CLOSES SALES AGREEMENT 

The Payne Furnace and Supply Company 
announce that it has just closed an agree- 
ment with the Ward Engineering and Sales 
Company of Buffalo, N. Y., for the distri- 
bution of Payne furnaces in New York, 
Pennsylvania, New Jersey, Rhode Island, 
Massachusetts, Vermont, Maine, and Con- 
necticut. 


COMPRESSOR STATION ON S.W. 
TEXTS-TO-HOUSTON LINE 
A compressor station is being constructed 
in the Bruni Field on its Southwest Texas- 
tc-Houston gas line, by the Houston Pipe 
Line Company. Seven 170-horse power 
Cooper engines will be used. 


DANGERS OF CARBON MONOXIDE 
TO BE SHOWN IN FILM 
“Carbon Monoxide: the Unseen Danger” 
is the title of a film prepared by the United 
States Bureau of Mines. The film shows 
carbon monoxide hazards in workshop, 
garage, and home, and gives methods for 

eliminating the hazards. 
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COUNCIL BLUFFS GAS CO., OPENS 
NEW HOME TO PUBLIC 


Formal opening of the Council Bluffs Gas 
Company’s ofhce, Council Bluffs, Iowa, took 
place recently, when the public were invited 
to inspect the offices and sales rooms in the 
new building. The gas company has been 
in its new quarters since the first of June, 
the formal opening having been delayed un- 
til interior decorating was completed. C. 
K. Patton is manager of the company, which 
is a subsidiary of the Union Utilities, Inc., 
of New York. 


REDUCED GAS RATES FOR 
HUTCHINSON, KAN. 

A reduction in gas rates amounting to 
from 20 to 33 1-3 per cent was announced 
recently by the Hutchinson Gas Company 
of Hutchinson, Kansas. The rate of 20c 
per hundred feet for the first 500 cu. ft. re- 
mains the same; the rate of 15c per hundred 
for the next 1500 cu. ft. is reduced to 10c, 
and the rate of 6c per hundred for the next 
5000 cu. ft. is reduced to 5c, including all 
amounts of gas used in excess of 5,000 cubic 
feet. 


ARIZ. UTILITIES ASS’N. ASKS 
INFORMATION OF MEMBERS 


The Arizona Utilities Association in its 
bulletin of August, 1928, requests member 
companies to submit information to asso- 
ciation headquarters on total plant invest- 
ment, number of employees, total payroll, 
amount of gas manufactured, amount of 
electricity manufactured, and amount of an- 
nual taxes; the information to be used in 
general totals, as the association has occa- 
sien to supply data on utility activity in 
Arizona, , 


NEW OFFICE CREATED BY 
CITY BOARD 

The board of city commissioners of King- 
fisher, Oklahoma, has passed an ordinance 
creating the office of city gas inspector. The 
ordinance also provides for his appointment 
and qualifications, regulates the installation 
of gas fittings, designates the materials to 
be used, provides for the manner of testing 
gas fittings and appliances and for testing 
meters, and fixes a penalty for any viola- 
tion of the ordinance. 


REDUCED RATES AT OAKDALE 
EFFECTIVE IN AUGUST 

New rates for manufactured gas distrib- 

uted by the Oakdale Gas Company, Oak- 

dale, Calif., amounting to five cents per 100 

cubic feet and made as the result of a 15- 

cent per barrel reduction in the cost of fuel 
oil, became effective August 11, 1928. 


GREAT FALLS, MONT., BELT LINE 
TO ENCIRCLE CITY 

The first section of a belt line which will 
eventually encircle Great Falls has been 
started by the Great Falls Gas Company. 
This 12-inch section will be approximately 
a mile long. It is expected to take care 
of needs for the coming year, and the re- 
maining sections are to be built by 1932. 


B. A. HARDY EXECUTIVE VICE- 
PRES. FOR MOODY-SEAGRAVES 


B. A. Hardy, who has been made execu- 
tive vice-president for the Moody-Seagraves 
gas interests in the Southwest, is moving 
his headquarters to Houston, Texas. Mr. 
Hardy is at present vice-president and gen- 
eral manager of the Dixie Gulf Gas Com- 
pany with offices in Shreveport, Louisiana. 
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rovement 


The Fulton low Pressure Regulator is now 
equipped with a round side opening in 
place of the former rectangular opening. 
This increases the area of the side cap 
opening, making adjustments much easier. 
Nor is it necessary to remove the body 
from the line while making adjustments. 
With this improvement, the lower valve 
will pass through the side cap opening. 
This new feature will prove of great value 
to the maintenance department of any gas 
company in the easier access to the regu- 
lator valve for replacement of valve seats. 


Write for Catalogue 


The Chaplin-Fulton Mfg. Co. 


Organized 1884—Oldest Builders of Gas Regulators in the Country. Built in all Sizes 
From 1 Inch to 24 Inches; For All Service. 1 oz. up to 1,600 Ibs. Pressure to Square Inch. 


28-40 Penn Avenue Pittsburgh, Pa. 
REPRESENTATIVES: 
WESTCOTT & GREIS, Inc. JNO. W. CRAWFORD 
Sales and Service Sales Engineer 
Dallas — Los Angeles — Tulsa 1855 Industrial Street Los Angeles 


The War Department, after a 
two year test, has purchased 
140 No. 1 and No. 2 Electrogas 
Floor Furnaces for the 
San Francisco Presidio. 


quality ELECTROGAS FURNACE CO. economy 
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JOHNSON 


Direct Jet Gas Appliances 
FURNACES os TORCHES 


Johnson Di- 
rect Jet Gas 
Appliances 
are known 
throughout the country for their excellence. High 
standards in materials and workmanship together 
with exclusive patented features, combine to 
make Johnson Burners, Furnaces, and Torches 
the leaders in their respective fields. A catalog 
listing our entire line and giving those details 
that you want to know, will be sent on request. 


GAS APPLIANCE (3, 
Cedar Rapids Fa © IOWA 


Pacific Coast Representative—C. B. Babcock Co. 


135 Bluxome Street San Francisco, California 


SPECIFY --- 
Warman Electric 


Steel Castings 


for every purpose where absolute 
dependability is essential 


Stee 


Use them once and you can be satisfied with 
no other make 


Warman Steel Casting Co. 


P. O. Box 800 Huntington Park, Los Angeles, Cal. 
Office and Works: 6100 So. Boyle Ave. 
Los Angeles, Calif. 


WESTERN GAS 


DOHERTY SALESMEN MAKE TOUR 
OF EMPIRE CO.’S PROPERTIES 


A special 12-car train filled to capacity 
with 150 star salesmen of Henry L. Do- 
herty & Company made a tour over Mid- 
Continent properties of the Empire Com- 
panies on September 8 to 10. ‘The party 
was entertained with a breakfast at the 
Hillcrest Country Club in Bartlesville, where 
Empire headquarters were inspected. <A 
highlight of the trip was a barbecue the 
evening of September 9 on the Miller 
Brothers 101 Ranch near Ponca City, Okla- 
homa. Another stop on the journey was the 
Wichita natural gasoline plant and compres- 
sor station of the Cities Service Gas Com- 
pany. 

This trip through these properties was a 
reward to salesmen who sold more than 
$250,000 worth of Doherty securities during 
the year ending August 1, 1928. 


WESTERN METAL INDUSTRIES TO 
HOLD EXPOSITION 

Twelve nationally known technical so- 
cieties that have been important factors in 
the development of the industrial west are 
cooperating to make a big success of the first 
Western Metal Congress, Western States 
Metal and Machinery Exposition and semi- 
annual meeting of the American Society for 
Steel Treating which are scheduled for Los 
Angeles, January 14 to 18, 1929. ‘The ex- 
position, which is to be held in the Shrine 
Auditorium, will be along similar lines to 
that to be held at Philadelphia, October 
8, during National Metal Week, where the 
latest equipment used in the metals indus- 
try will be shown. 


FLAGSTAFF GAS COMPANY IN 
APPLICATION TO COMMISSION 


Application to the Arizona Corporation 
Commission for a certificate to operate a 
gas plant in Flagstaff, Arizona was filed 
recently by the Flagstaff Gas Company, of 
which Leon Melekov is president, C. B. Wil- 
son, vice-president and Orinn C. Compton, 
secretary-treasurer. 

According to the application of the com- 
pany the total cost of the proposed gas plant 
will be $208,700, of which amount $170,000 
represents the plant and about 12 miles of 
gas mains. 


BULLETIN DESCRIBES LINES 
OF P. H. & F. M. ROOTS CO. 


The P. H. & F. M. Roots Company has 
published a new General Bulletin, 10-B1, 
covering its lines of Rotary positive blowers, 
gas pumps, water pumps, and vacuum 
pumps, and also a new Meter Bulletin, copies 
of which may be obtained from the home 
ofice in Connersville, or from the Western 
representative, Sutor & Company, 680 South 
Central Avenue, Los Angeles, California. 


HOPE ENGINEERING OPENS TWO 
NEW SALES OFFICES 

A sales ofhice to serve north Louisiana, 
Arkansas, East Texas and Mississippi has 
been opened in Shreveport, La., by the 
Hope Engineering & Supply Company. An 
office was also recently established at Los 
Angeles. E. B. Cramer is in charge of the 
Shreveport ofhce. 


OYSTER SHELL LIME PLANT TO 
USE NATURAL GAS 

Natural gas will be used as fuel in an 
oyster shell lime plant which will be erected 
in Huston, Texas, by the W. D. Hayden 
Company. The plant, which will be com- 
pleted in 1929, will be on the Dixie Gulf 
Gas Company lines. 
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E. W. LANGDON, WESTERN AGENT 
OF SPRAGUE METER CO., DIES 


E. W. Langdon, Western Agent for the 
Sprague Meter Company, after a_ three 
week’s illness died at Los Angeles on Aug- 
ust 10. During Mr. Langdon’s 19 years with 
the Sprague Meter Company, 15 of which 
were spent on the Pacific Coast, he made a 
host of friends in the gas industry, and the 
funeral services, which were conducted under 
the auspices of the Masonic Fraternity, were 
attended by many friends in the industry 
from all parts of California and Arizona. 
Mr. Langdon, who was a member of the 
Pacific Coast Gas Association, American 
Gas Association and the Southern Cali- 
fornia Meter Asssociation, died at the age 
of 47, leaving a wife and one son, Jack. 


AUTO CAMP TURNS TO GAS FUEL 
IN BRITISH COLUMBIA 

Gas cooking facilities in automoblie camps 
on both Vancouver Island and the lower 
mainland of British Columbia are becom- 
ing more and more popular each month, 
and all the larger camps have now had gas 
ranges installed. Maynard’s Auto Tourist 
Camp, Hillside Avenue, Victoria, B. C., 
which installed gas ranges in the 18 bunga- 
lows which it opened late this summer is the 
latest recruit. The ranges are all supplied 
from one main meter, and were purchased 
from the Victoria showroom of the gas de- 
partment of the British Columbia Electric 
Railway Company. 


REPUBLIC SUPPLY BUYS STOCK 
FROM GENERAL PETROLEUM 


The Republic Supply Company of Cali- 
fornia has announced the purchase by P. 
M. Pike, chairman of the board, of the in- 
terest held in the company by the General 
Petroleum Corporation. Another transac- 
tion of note is the recent purchase of the 
entire stocks and facilities of the Associated 
Supply Company by the Republic from the 
Youngstown Sheet & Tube Company. Each 
deal involved approximately $2,000,000, or 
a total of $4,000,000. 


NATURAL GAS LINE TO NORTH 
KANSAS CITY, MO. 
Completion of a 16-inch natural gas line 
to North Kansas City, Missouri, is expected 
in September, according to ofhcials of the 
Kansas City Gas Company. This line will 
serve the North Kansas City residents and 
industries. A North Kansas City office has 

been opened. 


MANHATTAN, KANSAS TO VOTE ON 
NATURAL FRANCHISE 
Franchise for the service of Manhattan, 
Kansas, by the Kansas Pipeline and Gas 
Company, has been approved by the com- 
missioners of the city, subject to the appro- 
val of the voters at a special election which 

will be held in September. 


NEW SALESMANAGER FOR UTAH 
GAS AND COKE COMPANY 
Replacing A. W. Schryber, who was re- 
cently made manager of the Ogden Gas 
Company, C. L. Bougher has been appointed 
sales manager of the Utah Gas and Coke 

Company of Salt Lake City. 


GAS INDUSTRY REPRESENTED AT 
WORLD FUEL CONFERENCE 
Three papers representing the gas indus- 
try are to be presented at the World Fuel 
Conference in London, September 24 to 
October 6, the papers being offered under the 
auspices of the American Gas Association. 
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Impervious Protection 
for Your Pipelines . . 


Engineers and utility companies 
agree that it pays to protect pipe- 
lines it pays in better service 

.. in lower maintenance costs.. . 
in less frequent replacements of 


the pipeline. 


Anything that is worth doing is 
worth doing well ... that is why 
the majority of engineers and util- 
ity companies again agree that it 
pipelines’ the 


pays to_ protect 


Pioneer way with spirally 
wrapped Pioneer Pipe Covering 


and Pioneer Rubbertex. 


This combination will pay you, 
too. Test it out on your pipelines 
either buried or exposed. 


PIONEER PAPER 
COMPANY, INC. 
Established 1888 


55th & Alameda 


LOS ANGELES, CAL. 
DElaware 2111 


San Francisco 
Seattle 
Denver 


Portland RUBBERTEX and PIPE COVERING 


Spokane 
Salt Lake “haa “ 


JNO. W. CRAWFORD 
SALES ENGINEER 


Los Angeles, Calif. Phone MUtual 5507 
JAS. P. MARSH & COMPANY 


1855 Industrial Street 


THE CHAPLIN-FULTON MFG. CO. 

Fulton High and Low Pressure Gas : 
Regulators, Back Check and Vacuum Gauges for all pressures and purposes 
Regulators, Gas Fuel Boiler Governors, Marsh Ounce Graduated Retard Pres 
VIGILANT Feed Water’ Regulators, winiin : s “emeee Snecii 
Boiler Feed Pump or Tank evaskexe. a 2a8 Compeune Gang ue 
Steam Reducing Valves and Absorber 
Tank Regulation. 


THE HAYS CORPORATION ; 
Automatic CO, and Draft Recorders, Inclined Tube Draft Gages, Improved Gas 


Analyzers, Automatic Gas Collectors, Pointer Gages, Draft, Pressure Differentials, 
Direct Reading and U Tube Gages. 

MUELLER STEAM SPECIALTY CO., INC. | 
MUESSCO Steam. Water, Air. Gas and Oil Specialties. Pressure Regulating, Back 
Pressure and Vacuum, and Excess Pressure Relief Valves for gas and oil. 


Ounce Graduated Gas Gauges, 3*-inch 
dial, 0 to 5 lbs. 
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NO MATTER HOW BIG 
OR SMALL THE JOB, 
OUR STAFF OF MAIN- 
TENANCE ENGINEERS 
CAN GIVE YOU VALL- 
ABLE ASSISTANCE .... 
AND SAVE YOU TIME, 
MONEY AND EFFORT IN 
HELPING YOU SOLVE 
YOUR MAINTENANCE 
AND FINISHING PROB- 
LEMS. FEEL FREE TO 


tALL ON THEM AT ANY 
AND ALL TIMES. IN THE 


MEANTIME... MAY WE 
SEND YOU COMPLETE 
DETAILS OF THIS 
SERVICE? 


THE ARCO COMPANY 
CLEVELAND, OHIO 


Pacific Coast Branch 
116 New Montgomery St. 
San Francisco, Calif. 


Branches and Warehouses in 
Principal Cities 


Paints . Varnishes . Enamels . Lacquers 


_° 
a. ; 
* : : 
s 
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“Human Relations” 


FR xcerets from remarks of George L. Myers. 
assistant to the precident, Portland Gas 
and Coke Company and Pacific Power and 
Light Company, Portland, Oregon, at _ the 
Twenty-first Annual Convention of the North- 
west Electric Light and Power Association held 
in Portland, Oregon, June 19-22, 1928. 


UR public relations are human 
() relations. They are not so much 

a reflection of understanding 
through impersonal contacts by reason 
of education brought about by the 
written and spoken word as they are 
the creation of a _ kindly sentiment 
through personal relations reflected by 
the contacts of management and per- 
sonnel. 

A sympathetic esteem, permanent in 
its nature, earned by any utility, must 
be imbedded in the heart. What is 
implanted in the heart is more deeply 
rooted than what is impressed upon 
the mind. Man conveniently forgets. 
The sentiment of a community is a 
composite of the sentiments of indi- 
viduals. That sentiment can be more 
loosely rooted in impersonal contacts 
or it can be more securely rooted in 
personal contacts. It is management’s 
responsibility to see that those per- 
sonal contacts mould a favorable sen- 
timent through the competency, de- 
portment, and demeanor of the indi- 
vidual employee in the duties of his 
or her vocation. It is reasonable to 
presume that these characteristics will 
then reflect favorably upon the utility 
in the social and civic contacts of the 
emplovee. 

Our public relations are not so much 
a matter of centralized direction by 
public relations experts as they are a 
matter of executive and departmental 
responsibility. A person to be fully 
qualified for executive or departmen- 
tal supervision today must be at all 
times mindful of the need of satisfac- 
tory public relations and direct his 
personnel toward that desirable ob- 
jective. There is no disposition to 
minimize the importance of reaching 
the people through legitimate public- 
ity channels expertly administered. 
Education through intelligently di- 
rected and truthful publicity is neces- 
sary. However, it is supplementary 
to personnel direction and develop- 
ment. If you do not first have the 
right sort of personnel your publicity 
efforts are seeds sown in unproductive 
soil. 

The development of public utilities 
can rest upon no more secure and just 
a foundation than the confidence and 
the savings of the people, the mate- 
rials of which are made up of the 
right sort of managerial policies and 
practices reflected on down to the 
broad base of personal contacts. 

A satisfied customer and an inter- 
ested customer should be our worthy 
goal. 


A.G.A,. AND N.G.A. PROCEEDINGS 
READY FOR DISTRIBUTION 


Copies of the American Gas Association 
Convention Proceedings for 1927 are now 
being distributed. The Proceedings are 
bound in one volume of 1400 pages, selling 
to members for three dollars and to non- 
members for seven dollars. 


Orders may also be placed now for the 
1927 Convention Proceedings of the Natural 
Gas Association of America, which may be 
had for $2.50 a copy. This is the record of 
the Cincinnati meeting, the final convention 
of the N.G.A. 
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MISSOURI-KANSAS PIPE LINE 
COMPANY ORGANIZED 

A new company, the Missouri-Kansas Pipe 
Line Company, has been formed under the 
corporation laws of Delaware to supply gas 
for both domestic and industrial use to 
Kansas City, Mo., and eight communities in 
Kansas and Missouri. The company already 
maintains 100 miles of pipe line, including 
gathering and distribution lines, and com- 
pressor stations with a total horsepower of 
1,655. 

The Missouri Kansas Company will lay 
other lines and will control the gas rights 
in Kansas and Missouri to 61,000 acres of 
land in gas producing districts. 

The American Pipe Line Company and the 
Gas Service Company, both subsidiraies ot 
the Cities Service Gas Company, have con- 
tracted to purchase gas from the Missouri- 
Kansas company up to a maximum of 12,- 
000,000 cubic feet daily for a period of 12 
years, it is reported. 


PORTFOLIO REVIEWS CAMPAIGN 
OF CONSUMER EDUCATION 

In connection with bringing natural gas to 
Denver, Colorado, and changing over to 
natural gas service conditions, the Public 
Service Company of Colorado conducted a 
comprehensive campaign of consumer edu- 
cation. In addition to newspaper advertis- 
ing, such agencies as moving pictures, theatre 
slides, street car cards, rotogravure, news 
photographs, booklets, window displays, 
floor displays, bill stuffers, broadsides, out- 
door advertising, truck banners, and news- 
paper publicity made up the barrage of in- 
formation laid down by the company adver- 
tising and publicity department, which is 
headed by Frank R. Jamison. A complete 
portfolio summarizing the preliminary ad- 
vertising and publicity program has _ been 
prepared by Mr. Jamison’s department. 


RATES FILED BY UNITED POWER 
AND LIGHT AT ABILENE 
The United Power and Light Company 
of Abilene, Kansas, has filed the following 
gas rates with the state public service com- 
mission, to become effective when the gas 
line to the city is completed in the fall. The 
schedule will be $1.50 per thousand cubic 
feet for the first 1,500 cubic feet; 50 cents 
a thousand for the next 28,500 cubic feet; 
40 cents per thousand for the next 70,000 
feet; 25 cents per thousand for the next 
900,000 cubic feet. In excess of this 23 
cents per thousand will be charged. The 
minimum charge is $1.00 per month. 


GAS CONSUMPTION IN U. S. FAR 
EXCEEDS REST OF WORLD 

With the exception of four Continental 
countries and the Orient, for which figures 
are not immediately available, the principal 
countries of the world use one trillion cubic 
feet of manufactured gas annually. 

Last year, according to A. Gordon King, 
service engineer of the American Gas Asso- 
ciation, the United States alone used half 
this quantity of manufactured gas, and, in 
addition, 1,300,000,000,000 cubic feet of nat- 
ural gas. 


GAS CO. OFFICIAL MEMBER OF 

STATE AIRCRAFT COMMITTEE 

R. E. Fisher, vice president of the Pacific 
Gas & Electric Company, has been appointed 
a member of a committee to work out de- 
tails of aircraft regulation, representing the 
California Development Association. Ap- 
pointment of the committee came at a meet- 
ing on July 17 held on call of the California 
Railroad Commission to map out a definite 
program for legislation relating to aircraft. 
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NATURAL GASOLINE REVIEW 
FOR YEAR 1927 

A review of the U. S. Bureau of Mines 
shows that according to monthly reports, the 
production of natural gasoline in 1927 
amounted to 1,623,600,000 gallons, an _ in- 
crease over 1926 of nearly 20 per cent. The 
final figure, obtained by a complete annual 
canvass of all plants, will doubtless approxi- 
mate 1,640,000,000 gallons. Oklahoma, Texas, 
and California, all registered large increases 
in output over 1926, but production in the 
eastern States fell off slightly. The use of 
natural gasoline by refiners for blending 
purposes showed a material increase, the 
low price which prevailed being particu- 
larly alluring, but stocks showed a consider- 
able gain in rising from 19,100,000 gallons 
the first of the year to 30,800,000 gallons on 
December 31, 1927. Blending at the plants 
showed a moderate gain over 1926 but this 
phase of the industry remained relatively 
unimportant compared with the use of nat- 
ural gasoline by refiners. 


ALTER SHOWROOMS OF B. C. 
ELECTRIC AT VICTORIA 
Extensive alterations are now being car- 
ried out to the Douglas street showrooms 
of the British Columbia Electric Railway 
Company at Victoria, B. C. When com- 
pleted much needed accommodation for stor- 
age will be available at the rear of the 
store, while there will also be additional 
room for the outside salesmen’s offices. <A 
gas equipped kitchen for demonstration pur- 

poses is also being installed. 


NATURAL GAS CONTROVERSY 
SETTLED IN NEW ORLEANS 

A settlement of the natural gas contro- 
versy between the New Orleans Public 
Service, Inc. and the City of New Orleans, 
has been made. Natural gas will be sup- 
plied the city at 90 cents per thousand cubic 
feet plus a monthly meter service charge 
of 25 cents. The new rate went into effect 
August 10th on the manufactured gas which 
is being supplied pending the turning on of 
natural gas. 


HOUSTON GULF GAS CO. LAYS 
NEW 10-INCH LINE 

A 10-inch gas line is being laid by the 
Houston Gulf Gas Company from its line 
near Whitepoint and Refugio, Texas, to 
Boling, a distance of seven miles, to supply 
gas to the sulpher plant of the Union Sul- 
pher Company which is being constructed 
The new plant will consume approximately 
20,000,000 cubic feet daily when run at full 
capacity. The line is being constructed at 
a cost of $90,000. 


LITTLE ROCK, ARK. TO BE SUPPLIED 
WITH GAS 

Plans for a pipe line from Clarksville, 
Arkansas, to Little Rock, Arkansas are un- 
der way, according to information given out 
by George T. Koch, chief engineer of the 
Arkansas Natural Gas Corporation which 
will build the proposed line. In addition to 
Little Rock several other cities will be served, 
including Russelville, Morrilton and Conway. 


WHITEWELL ON MANAGING 
COMMITTEE OF A.G.A. LAB. 
Appointment of George E. Whitewell, 
manager of sales and service for the Phila- 
delphia Company, Pittsburgh, Pa., as a 
member of the A.G.A. Testing Laboratory 
managing committee, was announced early 
in August by Oscar H. Fogg, President of 

the American Gas Association. 
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Reduce Your Costs 


on Consumer Billing 


The Carbon Ready System gives in one operation: 


1. Consumer’s Bill 

2. Cashier Stub 

3. Warning Notice 

4. Shut Off Memo. 

5. Duplicate Cashier Stub 
6. Ledger Sheet 


Continuous Interfold and Wiz Flatpakit forms have been adopted 
by many corporations seeking to improve the speed and accuracy of 
their records. Write for Samples. 


Write our Public Utility Specialist for complete information. 


Pacific MANIFOLDING Book Co 


Factories 


Los Angeles Emeryville, Calif. Seattle ~ 
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LININGS, CHECKERS and BOILER SETTINGS are carried 
in stock for quick shipment. If special or hand-made shapes 
are required, our plant is especially equipped to make them. 


GLADDING\Mc BEAN & CO. 


LOS ANCELES 


SAN FRANCISCO 


PORTLAND 


SEATTLE 


PATENTED 


Martin Unit Gas Furnaces 


ARE THE RESULT OF 38 YEARS 
HEATING EXPERIENCE 


MADE IN FOUR SIZES 


Electric, Thermostat or Manual Control 
Approved by A. G. A. Laboratory and by 
the City of Los Angeles 


Write for your copy of 
“Modern Heating Methods” 


PHILLIPS HEATING, VENTILATING 
& MFG. CO. 


1710 W. Washington St. 
Los Angeles, California 


Li cf 
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If 
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ROCKGAS 


Hold your potential -cus- 
tomers by giving them tem- 


porary service with ROCK- 
GAS in territories where you 
are not yet ready to extend 
your lines. Or permanent 
service where extension of 
lines is impractical. 


ROCKGAS 


a pure natural gas 


—liquified under pressure in 
convenient sized tanks. Small- 
est, 12x37 inches; holds 
equivalent of 2666 cu. ft. 500 
B. t. u. gas. Largest, holds 
equivalent of 36,550 cu. ft. 
500 B. t. u. gas. Other sizes 
to meet any requirements. 
ROCKGAS now used and 
endorsed by homes, camps, 
stores, etc., throughout the 
United States. 
A few rich California territories open 
‘or distributors. Write today for full 
details. 


IMPERIAL GAS CO. 


3190 Walnut St. 
(Sta. B, Box 3028) 
Long Beach, Calif. 


af Ford 
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ANNUAL SAFETY CONGRESS TO 
HOLD SESSION IN N. Y. 
Seventeen hundred organizations are asked 
to cooperate in the 17th Annual Safety Con- 
gress of the National Safety Council in 
New York City, October 1 to 5, and elabor- 
ate preparations are being made to take 

care of an expected attendance of 6000. 

A breakfast meeting for ofhcers, commit- 
teemen and speakers of the Public Util- 
ities Section will be held in the Pennsylvania 
Hotel, October 2nd, and the first session of 
the Section will follow the breakfast con- 
ference. 


OMAHA, NEBRASKA, TO VOTE ON 
NATURAL GAS BONDS 

On September 25th the voters of the city 
of Omaha, Nebraska will pass upon a pro- 
posed bond issue for $1,500,000 for recon- 
struction and rehabilitation of the gas distri- 
bution system owned by the city, as a neces- 
sary preliminary to proposed introduction of 
natural gas. If the bonds carry, it is re- 
ported that the Metropolitan Utilities Dis- 
trict will contract with the Texas Company, 
the Columbian Carbon Company and the 
Skelly Oil Company to supply gas from the 
Texas panhandle gas field through a 500- 
mile pipe line to be constructed by these 
companies. 


CALIFORNIA OXIDE COMPANY 
COMBINES TWO FIRMS 


The Oxide business of Arthur R. Maas and 
that of Norman R. McKee have consol- 
idated under the firm name of California 
Oxide Company with headquarters at 308 
E. Eighth Street, Los Angeles. Both Maas 
Oxide and McKee Oxide will be produced 
at the new plant at Southgate which has 
recently been enlarged. Mr. Maas is presi- 
dent of the firm and Mr. McKee vice-presi- 
dent. 


MERCO NORDSTRUM VALVE CO. 
MOVES 5S. F. OFFICES 
Announcement is made of the removal of 
the offices of Merco Nordstrom Valve Com- 
pany, the Merrill Company and The Alloys 
Company in San Francisco, from their Sec- 
ond Street address to the top floor of the 
building at 343 Sansome Street. It is also 
announced that the Chicago ofhce of the 
Valve Company will be removed in October 
from the Peoples Gas Building to the Mid- 

land Building. 


INTEREST EARNED ON SERVICE 
DEPOSITS TO BE DISCUSSED 

A proposal to have gas distribution com- 
panies pay consumers the same rate of in- 
terest on service deposits as the rate earned 
by investments of the company has been 
submitted to the state corporation commis- 
sion of Oklahoma, to be voted on in the near 
future. 


WELDED STEEL PURIFIER TO BE 

BUILT AT WEBSTER GROVES, MO. 

A Steere welded steel purifier is to be 
erected by the Semet-Solvay Engineering 
Corporation for the St. Louis County Gas 
Company, Webster Groves, Mo. It will be 
32 feet square and 12 feet 6 inches deep, 
of welded steel construction and designed 
to conform to similar units now in service. 


BONNER SPRINGS, KANSAS, GAS 
COMPANIES IN MERGER 
The Bonner Springs Gas Corporation pur- 
chased the Bonner Springs, Kansas, Gas 
Company early in August. R. S. Warner 
is in active charge of the company. 
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PETROLEUM EXPOSITION PLANS 
WELL ADVANCED 
Plans for the International Petroleum Ex- 


position at Tulsa, Oklahoma, are sufficiently 


advanced to announce several program in- 
novations which will be of interest to the 
gas and related industries. Among the fea- 
tures which will be of special interest are 
the Natural Gasoline session at the Cham- 
ber of Commerce on October 22 and the 
Mid-Continent Oil and Gas Association 
Dinner to be held on October 24. 

A golf tournament for visitors, a dinner 
given by the Transportation Club to trans- 
portation men and special programs at the 
Tulsa churches are also being planned. J. 
Burr Gibbons is general manager for the 
exposition, which will be opened October 20. 


USE GAS FOR BARBECUE AT 
CHICKASHA, OKLA. 

Gas was successfully used to roast a ton 
of beef for the barbecue which marked the 
opening of the Southwestern Light & Power 
Company’s new gas engine plant near Chick- 
asha, Okla. 

A trench three feet deep and about 50 
feet long was dug and burners of perforated 
casing were installed below a double layer 
of loose brick. A heavy wire grate stretched 
above these burners was used in roasting 
the beef which served more than 3,000 cus- 
tomers of the company who accepted the in- 
vitation to attend the barbecue. 

The new gas engine plant is one of the 
largest gas engine plants in the country 
and develops 2500 kilowatts of electricity. 


REPORT ON EL PASO SURVEY 
EXPECTED SOON 

The report of Louis C. Hill, Los Angeles 
engineer, who was employed to make a sur- 
vey of the gas situation in E] Paso, Texas, 
is expected to be ready early in September. 
Several gas companies have indicated that 
they will ask for the El Paso franchise. 
Among those mentioned prominently in this 
connection are the McKenna interests and 
the Southwest Gas Company of Houston. 
Moody-Seagraves interests were reported in 
August press dispatches to be investigating 
the feasibility of piping gas 218 miles to El 
Paso from Winkler County, Texas, and Lea 
County, New Mexico. 


INDUSTRIAL GAS SECTION OF 
A.G.A. OFFERS SALES COURSE 


For the fourth consecutive year the Am- 
erican Gas Association, Industrial Gas Sec- 
tion, is offering a course to industrial sales- 
men, September 5 to 18. Sessions will be held 
at the School of Commerce, Accounts and 
Finance of New York University, in New 
York City, and will be an intensive ‘course 
in salesmanship, conducted under the di- 
rection of E. D. Ferris, Professor of Sales- 
manship. 


CONSUMER COMPLAINTS REACH 
MINIMUM POINT 

During the fiscal year ending June 30th, 
1928, the number of consumer complaints 
handled by the Railroad Commission of 
California reached their lowest level since 
the World War period. This fact indicates 
that the utilities companies are improving in 
the service which they give the public. 


SKELLY OIL CO. INSTALLS SECOND 
SKELGAS PLANT 

The second of a group of plants to be in- 
stalled by the Skelly Oil Company for the 
purpose of making Skelgas and other na- 
tural gasoline derivatives, is being equipped 
at Lyman, Oklahoma. The first plant is 
located in the Panhandle near Borger, 
Texas. 
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If Upon Previous 
Receipt of WARD 


Literature 


you have doubted the adaptability 
of Ward Furnaces, perhaps consid- 
ered them only as auxiliary units, 
we are now able to furnish you con- 
clusive proof Wards are real heat- 
ing plants. 

The proof? Ward Pipeless 
naces were recently sent thr 
the American Gas_ Association 
Laboratories and approved 
the following exceptional ratings: 


No. 1 Ward received Blue Star 


seal at 18,000 B. T. U.s 


Fur- 
ough 


upon 


No. 2 Ward received Blue Star 


seal at 25,000 B. T. U.s 


No. 4 Ward received Blue Star 


seal at 30,000 B. T. U.s 


With absolutely no trace of C.O.! 


Immediate shipments will be made 


on (“New Wards” 


as we call them, 


because of some changes) on re- 
ceipt of order. 


Beyond doubt these ratings establish Wards as leaders in the heating field. 
They will not know competition and it will also pay you to exploit their sale 


in a big way from the standpoints: 


of customer satisfaction: Wards mean permanently satisfied cus- 
tomers—in reality boosters and salesmen. 
of field: Installation in homes and other buildings old or new, 
large or small, and basement not required. 


of profit: Difference between your and retail prices allows for 
worth while net profit. Simple installation costing between $7.00 
$10.00. Furnaces shipped fully assembled with instructions 


stencilled on them. 


of sales helps: Ten-year transferrable guarantee certificate issued 
with each Ward order, literature supplied you in any quantity 
you can place to advantage, any sales and installation pointers 


upon request. 


Yoer prices and full data await you. 


Branches and Direct Selling Agencies in Many Cities 


If we are not represented in your city and you are interested in an agency, 


write us. 


Ward Heater Company 


Patentees and Manufacturers Ward Gus Furnaces 


General Sales Offices: 
LOS ANGELES, CALIFORNIA 


1241-43 SOUTH HOPE STREET 


| 
| 


HOT-N-KOLD 


The Hot-N-Kold Shops are now serving the public in eight cities in 
the northern part of California with Kelvinator Refrigeration, Hol- 
brook Ranges, Welsbach Water Heaters, and other major appliances. 


A valuable business franchise awaits the right dealer in every town. 


HOT-N-KOLD CORPORATION 


949 Mission Street 


San Francisco, California 
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GILFILLAN 


Dual Control Valve Regulators 


SAVE ONE INSTALLA- 
TION 


Maintain a _ constant steam 
pressure on the boiler 

and 
Reduce and maintain an un- 
varying gas pressure to the 
burner regardless of the varia- 


tion in line pressure. 


Built to control Boiler pres- 
sure from one pound to 200 
pounds steam, and deliver as 
low as two ounces gas pres- 
: sure at the burner. 
W rite 


for literature 


GILFILLAN MACHINE WORKS, Inc. 
Ebenezer, Erie Co., N. Y. 


Representatives 
Jensen Instrument Co., 624 E. Fourth St., Los Angeles, Calif. 
Gas Appliance Service Corp, 2014 Bryan St., Dallas, Texas. 
The Diamond Supply Co., Charleston, W. Va. 


Compan 


Gas Heating 
Devices 


including 
“Magic Way” Gas Furnaces 
“Magic Way” Control Valves and Switches 
“Potter” Radiators 
“Steel Made” Radiators 
“Cole”? Floor and Wall Heaters 


“Hall” Floor Furnaces 


Manufactured by 


Magic Way Company 


National City San Diego California 


WESTERN GAS 


Classified 


Advertising 


Classified advertising five cents per 
word; minimum $2.00 per insertion. 
Situation Wanted advertisements up 
to 50 words will be published three 
consecutive issues without charge. 


Hn 


PEEDEELEGRESEERTEEEER 


Situations Wanted 


Note: Western Gas will publish free of 
charge, under this heading, advertisements 
of situations wanted. Maximum length, 50 
words; additional space at classified rates 
five cents per word per insertion. Copy 
should be neatly typewritten on one side of 
paper only, and should be mailed to reach 
Western Gas not later than the 20th day of 
the month prior to publication date. 


Merchandising Manager now employed 
with New England utility desires to change 
to Mid-West or Coast. Thirty-nine years 
of age. ‘Ten years’ industrial gas experi- 
ence and a credible record as appliance 
manager in present position. Best of per- 
sonal and business references. Would like 
to open correspondence leading to an inter- 
view at Atlantic City convention. Address 
Box A-17, care of Western Gas, 124 West 
Fourth Street, Los Angeles, Calif. 


CITIES SERVICE ANNOUNCES 
SUCCESSFUL YEAR 
According to the 18th annual report is- 
sued to stockholders the Cities Service Com- 
pany marketed 71,000,000,000 cubic feet of 
natural and manufactured gas in the year 
1927. The Cities Service security holders’ 
list increased nearly 20 per cent last year. 


COAL TAR DERIVATIVE 
Of the many derivatives of coal tar one 
of importance is a new antiseptic discov- 
ered in the laboratories of the South Staf- 
fordshire Mond Gas Company, England. 
The product is said to be almost non-pois- 
onous and is non-irritant. 


MARINE REPAIR SHOP TURNS 
TO GAS FOR FUEL 
Easthope Brothers, Vancouver, B. C., are 
now using gas for brazing, forging and 
tempering tools in their marine repair shop. 
They are also using gas for running-in the 
marine engines manufactured at the plant. 


NEW EQUIPMENT INSTALLED BY 
MACON, MO., GAS COMPANY 
New equipment for the manufacture of 
water gas, and a gas booster were installed 
recently in the plant of the Macon, Mo., Gas 

Company, at a cost of $10,000. 


W. C. HORNBERGER RETURNS TO 
PHOENIX FROM TRIP EAST 
W. C. Hornberger, vice-president and gen- 
eral manager of the Arizona Edison Com- 
pany, returned to Phoenix in August, from 
a recent trip east. 


FRANCHISE FOR ATOKA, OKLA., 
GRANTED TO SO. UTILITY CO. 
A gas franchise was granted by the 
voters of Atoka, Oklahoma to the Southern 
Utility Company, early in August. 
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‘UNACCOUNTED-FOR GAS’ 


Comments about Western Gas from 
our readers, old and new. 


“IT find your magazine very helpful and 
instructive. Having been in the gas game in 
the east as well as on the western coast and 
your articles concerning activities in both 
sections are very interesting to me.’—H. 
Stanley Hutchins, District Chief Clerk, South- 
ern Counties Gas Company, San Pedro, Cal- 
ifornia. 


“It is a very excellent publication cover- 
ing the various aspects and current events of 
the industry in a thorough and interesting 
manner, Let’s hear more about the industry 
in this section and bear down on your tech- 
nical department.’”—P. J. Lockbaum, Supt. 
Meter Dept., Interstate Natural Gas Co., 
Inc., Monroe, La, 


“No criticism to make. Would like to see 
Mid-Continent activities played up a little 
more, if doing so would not belie your 
name, however, your magazine is good and 
the reading of it is a good investment in 
time.’—George T. Koch, Chief Engineer, 
Natural Gas & Fuel Corp., El Dorado, Ark, 


“Tt is my opinion that Western Gas is do- 
ing a very important work concerning all 
branches of the gas industry.”—H. B. Pal- 
mer, Commercial Agent, Southern Counties 
Gas Company, Whittier, California. 


“Lots of good information. Hope the 
coming year will give us more about the 
accounting end of the distributing of natural 
gas.’"—C. V. Allin, Gen. Agt., Houston 
Natural Gas Co., Mouston, Tex. 


“Western Gas is a real magazine, full of 
the most needed information and is an edu- 
cation to its readers.’"—M. P. Phelan, Prop. 
M. P. Phelan-Plumber & Heating Co., 
Natchez, Miss, 


“It has been well worth the money to 
me, as I get some good information in my 
line of work.’—W. G. Carter, Meter Mec., 
Southwestern Gas & Electric Co., Beaumont, 
Tex. 


“T read it from cover to cover each 
month and think it a wonderful aid to the 
industry.”"—Leo C. Jones, Natural Gas & 
Fuel Corp., El Dorado, Ark. 


“Enjoy reading the news of the gas indus- 
try as reported by Western Gas very much.” 
—B. A. Mitchell, Mgr., Municipal Gas Co., 
Denison, Texas. 


“One of the best out, if not THE best, 
good stuff for every one.’—W. J. Johnson, 
Bookkeeper, Oklahoma Utilities Company, 
Bristow, Okla. 


“Read it with much interest; everyone in 
the ofhce looks forward to it.’—N. H. King, 
Southern Counties Gas Company, San Pedro, 
California. 


“Western Gas is O. K.’”—A. E. McKiear- 
nan, Gen. Mgr., Dixie Gulf Gas Co., Hous- 
ton, Texas. 


“T have been getting your journal three 
months and think it fine.’—B. C. Logan, 
Arkansas Natural Gas Co., Arkadelphia, 
Ark. 


Manufactured Gas—Natural Gas 
Steam—Vapor—Air 
Ammonia 


Completely and efficiently purified by 


Pioneer Separators 


Diagrammatic top view 


of Pioneer Separator showing principle. The thin, 
long arrows indicate the flow of the steam, air, 
gas, etc. The heavy short arrows show the flow 
of extracted impurities. Letter A indicates catch 
pockets. 


PIONEER EQUIPMENT CORPORATION 
OF AMERICA 
231 BROADWAY NEW YORK 
General Representative for California 


H. PLUMMER, 806 FIFE BUILDING, SAN FRANCISCO 


Berkeley Steel Construction 
Company, Inc. 


Manufacturers of Fabricated Steel Products 


Storage Tanks 
Gas Generator Sets 
Condensers Holders Scrubbers 
Hydro-pneumatic Tanks 
Storage Waier Heaters 


Riveted or Welded 
Steel Pipe and Smokestacks 


Plant and Offices Berkeley, California 
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WESTERN GAS 


Readers interested in any articles not listed in these pages are cordially invited to advise Western Gas 
of their wants and every effort will be made to ' ctl 
Addresses of companies listed on these pages may be found by consulting their advertisements in this issue. 


furnish a 


list of the proper 


manufacturers. 


Absorption and Compression furners, Low Pressure 


Plant Equipment 
Baker Iron Works. 
Chaplin-Fulton Mfg. Co. 
Jensen Instrument Co. 
The E, A. Key Company 
Western Pipe & Steel Co. 


Absorption Towers 
Baker Iron Works. 
Weitern Pipe & Steel Co. 


Adjustable Plugs 
Lattimer-Stevens Co. 
Western Pipe & Steel Co. 

Agitators 
Baker Iron Works. 

The Bartlett Hayward Co. 
Western Pipr & Steel Co. 


Aluminum Bronze Powder for 
Paint 
W. P. Fuller & Co. 
Hill, Hubbell & Co. 
Analyzers 
Fort Worth Laboratories. 
Smith-Emery Co. 
Apparatus, Experimental Gas 
The Bartlett Hayward Co. 
Pacific Meter Works. 
Appraisals and Valuations 
Charles R. Collins. 
Smith-Emery Co. 
Automobile Ttres 
Truck Tire Service Co. 


Bags, Gas Main 
C. B. Babcock Co. 
Mueller Co. 
Safety Gas Main Stopper Co. 
Barometers 
The Bristol Company 
Fort Worth Laboratories. 
Jensen Instrument Co. 
Westcott & Greis, Inc. 
Bench Iron Work 
The Bartlett Hayward Co. 
General Gas Light Co. 
Blocks and Tiles, Fire Clay 
Gladding, McBean & Co. 
Stockton Fire Brick Co. 
Blowers and Boosters 
Ingersoll-Rand Co. 
Connersville Blower Co. 
The P. H. & F. M. Roots Co. 
Boiler Controls 
The Cleveland Heater Co. 
Gilfillan Machine Works, Inc. 
Boiler—Brickwork 
J. T. Thorpe & Son, Inc. 
Boiler Equipment 
E. A. Key Co. 
Boiler Maker’s Tools 
E. A. Key Co. 
Boilers, Gas-Fired 
C. B. Babcock Co. 
Baker Iron Works. 
Leahy Mfg. Co. 
soiler Settings, Pipe and 
Boiler Insulation 
Pioneer Paper Company. 
J. T. Thorpe & Son, Inc. 
Boilers, Waste Heat 
Raker Tron Works. 
The Bartlett Hayward Co. 
Phillips Heating, Ventilating 
& Mfg. Co. 
Boilers, Water Tube 
Baker Iron Works. 
Western Pipe & Steel Co. 
Breakers 
Ingersoll-Ran¢ Co. 
Breeching (Boiler and Stack) 
The Bartlett Hayward Co. 
Western Pipe & Steel Co. 
Brick, Firebrick 
Gladding, McBean & Co. 
Stockton Fire Brick Co. 
Brick, Firebrick—tInstallation 
J. T. Thorpe & Son, Inc. 
Brushes, Wire Pneumatic 
Ingersoll-Rand Co. 
Buildings, Steel 
Baker Iron Works. 
Western Pipe & Steel Co. 
Bunkers. Steel and Concrete 
The Bartlett Hayward Co. 
Western Pipe & Steel Co. 
Burners, High Pressure 
Leahy Mfg. Co. 
Lee B. Mettler. 


Rotary Manufacturing Co. 


C. B. Babcock Co. 

The Bartlett Hayward Co. 

Generdi Gas Light Co. 

Johnson Gas Appliance Co. 

Leahy Mfg. Co. 

Lee B. Mettler. 

Pacific Gas Radiator Co. 

Payne Furnace & Supply Co. 

Phillips Heating, Ventilating 
& Mfg. Co. 

Rotary Manufacturing Co. 


Burners—Oil 
Leahy Mfg. Co. 
Rotary Manufacturing Co. 


By-product Recovery Apparatus 
The Bartlett Hayward Co. 
Calorimeter Accessvuries 
Fort Worth Laboratories. 
Pacific Meter Works. 
Cases, Meter 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Casinghead, Gas Meters 
The Bristol Company 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc. 
Casing and Tubing (steel) 
South Chester Tube Co. 
Casing—Iron 
South Chester Tube Company 
Cast Iron Pipe 
McWane Cast Iron Pipe Coa. 
United States Cast Iron 
Pipe and Foundry Co. 
Castings 
The Bartlett Hayward Co. 
United States Cast Iron 
Pipe and Feundry Co. 
Cement 
Stockton Fire brick Co. 
Cement, High Temperature 
Stockton Fire Brick Co. 
Centrifugal Pipe 
United States Cast Iron 
Pipe and Foundry Co. 
Charging Machines (retort, 


etc.) 
The Bartlett Hayward Co. 

Checker Brick 
Gladding, McBean & Co. 
Stockton Fire Brick Co. 

Chemical and Gas Testing Ap- 

paratus 
Fort Worth Laboratories. 
Pacific Meter Works. 
Stauffer Chemical Co. 
Westcott & Greis, Inc. 

Chemists. Analytical 
Fort Worth Laboratories. 
Smith-Emery Co. 

Chimneys, Radial Brick 
Gladding, McBean & Co. 
Stockton Fire Brick Co. 

Chimneys, 

stallation 
J. T. Thorpe & Son, 

Chutes (coal. coke, ash) 
The Bartlett Hayward Co. 
United States Cast Iron 

Pipe and Foundry Co. 

Clamps and Sleeves, Pipe 
. R. Dresser Mfg. Co. 
Mueller Co. 

Clamps, Service 
Mueller Co. 

Cleaners, Servics 


Inc. 


Meter Works. 

Coal Gas Plants 

Charles R. Collins. 

The Bartlett Hayward Co. 
Coal Tar Products and Chemi- 

cals 

W. P. Fuller & Co. 
Cocks 

C. B. Babcock Co. 

Johnson Gas Appliance Co. 

Lattimer-Stevens Co. 

Leahy Mfg. Co. 

Merco Nordstrom Valve Co. 

Mueller Co. 

Geo. D. Roper Corporation. 
Collectors, Dust 

Western Pipe & Steel Co. 
Compressors. Air 

Ingersoll-Rand Co. 

Leahy Mfg. Co. 


Radial Brick In- D 


Compressors, Gas 
The C. & G. Cooper Co. 
Ingersoll-Rand Co. 


Compressors, High Pressure 
The C. & G. Cooper Co. 
Ingersoll-Rand Co. 


Compressors, Portable 
Ingersoll-Rand Co. 
Condensers 
Baker Iron Works. 
The Bartlett Hayward Co. 
Ingersoll-Rand Co. 


Condenser Boxes 
Baker Iron Works. 


Controllers 
The Bristol Company 
Fort Worth Laboratories. 
Jensen Instrument Co. 
The Foxboro Co., Inc. 
Robertshaw Thermostat Co. 


Controls. Air and Steam 
The Bartlett Hayward Co. 
The Bristol Company 
The Foxboro Co., Inc. 
Jensen Instrument Co. 


Cooling Systems 

The Bartlett Hayward Co. 
Cooling Towers 

J. B. Gill Corporation. 


Counters, Revolution 

The Bristol Company 

Fort Worth Laboratories. 

Jensen Instrument Co. 
Couplings 

S. R. Dresser Mfg. Co. 

The Bartlett Hayward Co. 
Couplings—Flexible Rope & 

Spider Arm 

The P. H. & F. M. Roots Co. 

Coverings (Tank, Boiler, Cold 
and Steam Pipe) 

Pioneer Paper Company. 
Cubic Foot Bottle 

Pacific Meter Works. 
Cutters, Pavement 

Ingersoll-Rand Co. 
Cylinders, Compressor 

The C. & G. Cooper Co. 
Dephlegmaters 

Western Pipe & Steel Co. 
Diaphragms, Meter 

Chaplin-Fuiton Mfg. Co. 

Pacific Meter Works. 

Pittsburgh Equitable Meter Co 
Diggers, Clay 

Ingersoll-Rand Co. 


Discharging Machines (retort, 


etc.) 
The Bartlett Hayward Co. 


Door, Clean-out 
Baker Iron Works. 


r 
Ingersoll-Rand Co. 
Mueller Co. 
Drill Pipe—lIron 
South Chester Tube Company 
Drill Pipe—Steel 
South Chester Tube Company 
Elevators 
Baker Iron Works. 


Engineers and Engineering 


Service 

Charles R. Collins. 

J. B. Gill Corporation. 

The Bartlett Hayward Co. 

Smith-Kmery Co. 

Western Pipe & Steel Co. 
Engines, Diesel 

The C. & G. Cooper Co. 
Engines, Gas 

The C. & G. Cooper Co. 

Ingersoll-Rand Co. 
Engines, Oil 

The C. & G. Cooper Co. 

Ingersoll-Rand Co. 
Engines, Steam 

Ingersoll-Rand Co. 


Evaporating Apparatus 


The Bartlett Hayward Co. 
United States Cast lron 
Pipe and Foundry Co. 


Excavators, Ditch and Trench 


The Cleveland Trencher Co. 


Exchangers, Heat 
Baker Iron Works. 
Western Pipe & Steel Co. 


Exhausters 
Connersville Blower Co. 
Ingersoll-Rand Co. 
United States Cast Iron 
Pipe and Foundry Co. 
The P. H. & F. M. Roots Co. 


Experimental Apparatus 
The Bartlett Hayward Co. 
Pacific Meter Works. 

Filters 
United States Cast Iron 

Pipe and Foundry Co. 


Fire Clay and Products 
Gladding, McBean & Co. 
Stockton Fire Brick Co. 


Fire Brick Contractors 
J. T. Thorpe & Son, Ine. 
Stockton Fire Brick Co. 
Fittings 
The Bartlett Hayward Co. 
McWane Cast Iron Pipe Co. 
United States Cast Iron 
Pipe and Foundry Co. 


Fixtures, Lighting (Domes, 
Portables, etc.) 
C. B. Babcock Co. 
Welsbach Company. 


Fire Brick 
Gladding, McBean & Co. 
Stockton Fire Brick Co. 


Flanges 
Pittsburgh Equitable Meter Co 
Westcott & Greis, Inc. 
Forgings 
Baker Iron Works. 
Payne Furnace & Supply Co. 
Geo. D. Roper Corporation. 
J. T. Thorve & Son. Ine. 


Furnaces, Floor 
Electrogas Furnace Co. 
Magic Way Company 
Pacific Gas Radiator Co. 
Payne Furnace & Supply Co. 


Furnaces, Heating 
The Estate Stove Co. 
Payne Furnace & Supply Co. 
Magic Way Company. 
Pacific Gas Radiator Co. 
Phillips Heating, Ventilating 
& Mfg. Co. 
Furnaces, Industrial 
C. B. Babcock Co. 
Johnson Gas Applianre Co. 
Leahy Mfg. Co. 
Mueller Co. 
Payne Furnace & Supply “o. 
Gas Analysis Apparatus 
The Foxboro Cco., Inc. 
Fort Worth Laboratories. 
Jensen Instrument Cc. 
Pacific Meter Works. 
Gas Masks 
Safety Gas Main Stopper Co. 
Gas Main Tapping & Drilling 
Machines 
Mueller Co. 
Gaskets 
The E. A. Key Company 
Pittsburgh Equitable Meter Co 
Safety Gas Main Stopper Co. 
Southwestern Pipe Joint and 
Engineering Co. 
Gasket Compound 
W. P. Fuller & Co. 
E. A. Key Co. 
Gas Pipe Line Construction 
Western Pipe & Steel Co. 
Gates—Wind & Blast 
The P. H. & F. M. Roots Co. 
Gauges 
The Bristol Company 
Fort Worth Laboratories. 
The Foxboro Co., Inc. 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Westcott & Greis, Inc. 
Gauges, Steam 
The Bristol Company 
Jensen Instrument Co, 
The Foxboro Co., Inc. 
Westcott & Greis, Inc. 
Gauges, U Type 
C. B. Babcock Co, 
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The Bristol Company 
Fort Worth Laboratories. 
Jensen Instrument Co. 

Lee B. Mettler. 

Pacific Meter Works. 
Safety Gas Main Stopper Co. 
The Foxboro Co., Inc. 
Westcott & Greis, Inc. 


Generators, Water Gas 
The Bartlett Hayward Co. 
Baker Iron Works. 


Glassware 
Fort Worth Laboratories. 
Westcott & Gries, Inc. 


Governors 
C. B. Babcock Co. 
Chaplin-Fulton Mfg. Co. 
Pacific Meter Works. 
Reynolds Gas Regulator Co. 
Sprague Meter Co. 
Westcott & Greis, Inc. 


Hammers 
Ingersoll-Rand Co. 


Hanger, Meter 
Mueller Co. 


Hangers, Iron and Steel 
Baker Iron Works. 


Heaters 
C. B. Babcock Co. 
Raker Iron Works. 
The Estate Stove Co. 
General Gas Light Co. 
Magic Way Company. 
Payne Furnace & Supply Co. 
Phillips Heating, Ventilating 

& Mfg. Co. 

Welsbach Company. 


Heaters, Floor 
General Gas Light Co. 
Magic Way Company. 
Pacific Gas Radiator Co. 
Payne Furnace & Supply Co. 


Heaters, Wall 

C. B. Babcock Co. 

General Gas Light Co. 

Magic Way Company. 

Pacific Gas Radiator Co. 

Payne Furnace & Supply Co. 
Heat Exchangers 

Baker Iron Works. 

Western Pipe & Steel Co. 
Heat Interchangers 

Western Pipe & Steel Co. 
Hoists 

Ingersoll-Rand Co. 
Holders 

The Bartlett Hayward Co. 

Baker lron Works. 
Holders, High Pressure 

Baker Iron Works. 

Western Pipe & Steel Co. 
Hoppers 

The Bartlett Hayward Co. 
Ifose, Air 

Ingersoll-Rand Co. 
Hot Plates 

C. B. Babcock Co. 

Johnson Gas Appliance Co. 

Geo. D. Roper Corporation. 
Hverometers 

The Bristol Company 

Fort Worth Laboratories. 

Jensen Instrument Co. 

The Foxboro Co., Inc. 

Westcott & Greis, Inc. 
Incinerators 

C. B. Babcock Co. 

Baker Iron Works. 

J. T. Thorpe & Son, Ine. 

Western Pipe & Steel Co. 
Incinerator Brickwork 

J. T. Thorpe & Son, Inc. 
Indicators 

Westcott & Greis. Inc. 
{nstruments ‘Measuring, Test- 

ing and Recording) 

The Bristol Company 

Fort Worth Laboratories. 

Jensen Instrument Co. 

Pacific Meter Works. 

The Foxboro Co., Inc. 

Westcott & Greis. Inc. 
Insulating Materials 

W. P. Fuller & Co. 

Pioneer Paper Company. 

Stockton Fire Brick Co. 
Joint Runners Asbestos 

Safety Gas Main Stopper Co. 
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DIRECTORY of the Industry 


Wash Boxes 
Scrubbers 


Purifiers 


— << 


Boilers 


Los Angeles 


Gas 


Generating Equipment 


Riveted or Welded 


Electric Elevators 


Cranes and Hoists 


BAKER IRON WORKS 


950 No. Broadway 


New York 


231 S. La Salle Street 


Byllesby Engineering and 
Management Corporation 


CHICAGO 


Pittsburgh San Francisco 


en ee — 


for inspection 


920 Santee St. 
Los Angeles 


Analyses and tests. 


SMITH-EMERY CO. 


Chemists—Engineers 
Established 1910 
Represent Pittsburgh Testing Laboratory 
at Eastern foundries, mills and shops. 
Offices & Laboratories 
651 Howard St. 
San Francisco 


ie 


P. O. BOX 669 


GILL CORPORATION 


NATURAL GAS ENGINEERS 
COMPRESSOR PLANT DESIGN 


AND 
CONSTRUCTION 
LONG BEACH, CALIFORNIA 


Meriam Manometers 


828% Monroe Street 


THE FORT WORTH LABORATORIES 
Instrument Department 
Tycos Instruments 


Laboratory Apparatus 
Fort Worth, Texas 


CHAS. R. COLLINS 


Management, 


Operation, Examinations, Appraisals 
Relating to 


Manufactured Gas 


4424 White Building 


SEATTLE, WASHINGTON 


INVENTIONS? 


They may prove valuable. 


tention to patent and trade-mark matters. 


LESTER L. SARGENT 


1115 K Street, N. W 


WHY NOT PATENT AND PROTECT YOUR 


| have made a specialty of Patent Office practice for the past 
fifteen years and can assure you of expert service and prompt at-- 


Registered Patent Lawyer 


624 East 4th Street 


Washington, D. C. Los Angeles, Calif. 


JENSEN INSTRUMENT CO. 
Pyrometers—Recorders—Controllers 
Draft Gages—CO, Instruments—Steam Traps 


Thermometers—Chemical Glassware 
Orifice Meters—Manometers 


950 Parker St., Sta. A. 
Berkeley, Calif. 


MEMPHIS NATURAL GAS 
COMPANY IN FIELD 
Press reports announce the formation of 
the Memphis Natural Gas Company, or- 
ganized for the purpose of transporting na- 
tural gas from the Louisiana fields to Mem- 
phis and intervening territory. A _ $10,- 
000,000 pipe line project is under considera- 
tion, which when completed will be 210 
miles long, and will transport 60,000,000 
cubic feet of gas daily. The company is 
interested primarily in the purchase and 
sale of natural gas at wholesale. Gas will 
be sold to the Memphis Power and Light 
Company and the Arkansas Power and 
Light Company. 


IS NEW 


SELL ROCKGAS IN “PARADISE 
OF THE PACIFIC” 


The Imperial Gas Company, manufac- 
turers of Rockgas, have appointed through 
their distributor, the Honolulu Gas Com- 
pany, Ltd., sub-dealers on the islands of 
Maui, Hawaii and Kauai. As a feature of 
a recent sales campaign conducted by the 


Honolulu Gas Conipany, an essay contest 
on the subject of “Why I Need Gas in My 
Country Home” was held, the winner re- 
ceiving a $160 Rockgas installation in her 
country bome at Heeia, Oahu. 


NEW TECHNICAL PERIODICAL 

ANNOUNCED BY GOVERNMENT 

A new monthly periodical, the “Bureau of 
Standards Journal of Research” is announced 
by the United States Department of Com- 
merce. The new journal will contain the 
Bureau’s research papers and critical re- 
views in the fields of science and technol- 
ogy. It is thought that this union of pure 
and applied science in one journal will tend 
to bridge the gap between the two fields. 


NEOSHO, MO. VOTERS DECIDE 
NATURAL GAS 

A gas franchise has been granted by the 
voters of Neosho, Mo., to the Gas Service 
Company. Gas will be supplied the city 
from the line into Joplin, Webb City and 
Carthage, it is reported. 


ON 


ROOSEVELT, OKLA., TO VOTE ON 
NATURAL FRANCHISE 
Roosevelt, Oklahoma, will be supplied 
with natural gas if the voters so decide at 
the election called for early in September. 
Mitchell and Smith, operators, who hold the 
franchise in several adjoining towns, are 
seeking an exclusive franchise in Roosevelt. 


ECONOMY OF GAS HEATING 
FEATURE OF PAMPHLET 


James B. Clow and Sons, of Chicago, 
manufacturers of the Clow Gasteam Heat- 
ing equipment, have published a _ brochure 
recently on the economy of gas heating, 


copes of which may be obtained from their 
Chicago ofhces. 


NATURAL GAS PROMISED TO 
CANTON, OKLA., IN OCT. 

At a special election held recently, the city 
of Canton, Oklahoma, voted to give the 
Centralwest Gas Company a 25-year fran- 
chise. Natural gas is promised Canton by 
the first of October. 
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Kilns 
J. T. Thorpe & Son, Inc. 
Western Pipe & Steel Co. 


Kilns—Brick work 
Bartlett Hayward Co. 


Laboratery Supplies 
Fort Worth Laboratories. 
Mueller Co. 
Westcott & Greis, Inc. 


Ladles, Hot Metal 
Mueller Co. 


Lamps 
C. B. Babcock Co. 
General Gas Light Co. 
Welsbach Company. 


Lighters 
C. B. Babcock Co. 
Tappan Stove Co. 
Lighting Incidentals 
C. B. Babcock Co. 
Welsbach Company. 


Line Pipe—lIron 
South Chester Tube Company 

Line Pipe—Steel 
A. O. Smith Corporation 
South Chester Tube Company 

Linings—Brick work 
J. T. Thorpe & Son, Inc. 

Limings—Car 
Pioneer Paper Company. 

Main, Bags 
C. B. Babcock Co. 

Mueller Co. 
Safety Gas Main Stopper Co. 

Mains, Street 
United States Cast Iron 

Pipe and Foundry Co. 

Main, Stopper 

C. B. Babcock Co. 
Mueller Co. 
Safety Gas Main Stopper Co. 

Mantles, Gas Lighting 
C. B. Babcock Co. 

General Gas Light Co. 
Welsbach Company. 

Manometers 
Fort Worth Laboratories. 
Jensen Instrument Co. 

Lee B. Mettler. 
Westcott & Greis, Inc. 

Meters, Air 
The Bristol Company 
Connersville Blower Co. 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc. 

The P. H. & F. M. Roots Co. 
Westcott & Greis, Inc. 

Meters, Boiler 
The Bristol Company 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc. 

Meters, Burner Test 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 

Meters, Cast Iron Gas 
The Bartlett Hayward Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Spracue Meter Co. 

Meter Connections 
Lattimer-Stevens Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 

Meters, Complaint 
Pittsburgh Equitable Meter Co 

Meters, Consumers 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 

Meters, Flow 
The Foxboro Co., Inc. 
Jensen Instrument Co. 
Pittsburgh Equitable Meter Co 
Westcott & Greis, inc. 

Meters, Fluid 
The Bristol Company 
Jensen Instrument Co 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc. 
Westcott & Greis, Inc. 

Meters, Gas 
Connersville P!ower Co 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 

The P. H. & F. M. Roots Co. 
Westcott & Greis, Inc. 

Meters, Gasoline and Oil 
Jensen Instrument Co. 
Pittsburgh Equitable Meter Co 
Westcott & Greis, Inc. 

Meters, High Pressure Distri- 

bution 
The Bristol Company 
Fort Worth Laboratories. 


Jensen Instrument Co. 
Pittsburgh Equitable Meter Co 
Pacific Meter Works. 
Sprague Meter Co. 

The Foxboro Co., Inc. 


Meters, High Pressure Iron 
Case 
The E. A. Key Company 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 


Meters, Industrial Consumers 
The Bristol Company 
Connersville Blower Co. 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 

The Foxboro Co., Inc. 
The P. H. & F. M. Roots Co. 

Meters, Iron Case 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 

Meters, Laboratory 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 
Westcott & Greis, Inc. 

Meters, Large Capacity 
Connersville Blower Co. 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 

The P. H. & F. M. Roots Co. 
Westcott & Greis, Inc. 

Meters, Oil 
Connersville Blower Co. 
Jensen Instrument Co. 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc. 

The P. H. & F. M. Roots Co. 
Westcott & Greis, Inc. 

Meters, Orifice 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc. 
Robinson Orifice Fitting Coa. 
Westcott & Greis, Inc. 

Meters, Oxygen 
Fort Worth Laboratories. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 

Meters, Oxygen and Hydrogen 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 

Meters, Prepayment 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Spracue Meter Co. 

Meter Seals 
Lattimer-Stevens Co. 

Meter Shelves 
Lattimer-Stevens Co. 

Meter Swivels and Caps 
Lattimer-Stevens Co. 

Meters, Station 
Connersville Blower Co. 

The Bartlett Hayward Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
The P. H. & F. M. Roots Co. 

Meters, Steam 
The Bristol Company 
Jensen Instrument Co. 

The Foxboro Co., Inc. 
Westcott & Greis, Inc. 

Meters, Test 
Fort Worth Laboratories 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 
Westcott & Greis, Inc. 

Meters, Water 
Jensen Instrument Co. 
Pittsburgh Equitable Meter Co 
Westcott & Greis, Inc. 

Meters, Wet Test 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 

Mixers, Gas and Air 
C. B. Babcock Co. 

Geo. D. Roper Corporation. 
Pacific Gas Radiator Co. 

Oil, Diaphragm 
Pacific Meter Works. 

Over Heat Control 
Robertshaw Thermostat Co. 

Oxide 
C. B. Babcock Co. 

Stauffer Chemical Co. 

Packing, Asbestos 
Safety Gas Main Stopper Co. 

Paint 
The Arco Company. 
Everlasting Paint & Sales 


Co. 
W. P. Fuller & Co. 
Pioneer Paper Company. 
Hill, Hubbell & Company. 


Photometers 
Pacific Meter Works. 


Pilots 
The Cleveland Heater Co. 
Payne Furnace & Supply Co. 
Spencer Thermostat Co. 
Pipe 
A. O. Smith Corporation 
McWane Cast Iron Pipe Co. 
United States Cast Iron 
Pipe and Foundry Co. 
Western Pipe & Steel Co. 
Pipe Compound 
E. A. Key Co. 


Pipe Covering 
Hill, Hubbell & Company. 
Pioneer Paper Company. 
Pipe Couplings 
S. R. Dresser Mfg. Co. 
Pipe—lIron 
South Chester Tube Company 
Pipe—Steel 
A. O. Smith Corporation 
South Chester Tube Company 
Pipe Coils, Bends, Van Stone 
Joints, Gasketless Flange 
Joints, Welded Nozzle 
Headers 
Southwestern Pipe Joint and 
Engineering Co. 
Pipe Jointers 
Mueller Co. 
Plugs (testing mains and run- 
ning service) 
C. B. Babcock Co. 
Jensen Instrument Co. 
The Foxboro Co., Inc. 
Safety Gas Main Stopper Co. 
United States Cast Iron 
Pipe and Foundry Co. 
Pre-Heaters 
Baker Iron Works. 
Western Pipe & Steel Co. 
Producers, Gas 
United States Cast Iron 
Pipe and Foundry Co. 
Provers, Meter 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Pumps 
C. B. Babcock Co. 
Connersville Blower Co. 
Ingersoll-Rand Co. 
Mueller Co. 
Pacific Meter Works. 
Geo. D. Roper Corporation. 
Safety Gas Main Stopper Co. 
The P. H. & F. M. Roots Co. 
Pumps—Liquid 
The P. H. & F. M. Roots Co. 
Pumps—Vacuum 
The P. H. & F. M. Roots Co. 
Purifiers 
Baker Iron Works. 
The Bartlett Hayward Co. 
Purifying Materials 
C. B. Babcock Co. 
Stauffer Chemical Co. 
Purifiers, Cil Absorption 
Western Pipe & Steel Co. 
Pyrometers (Indicating and 
Recording) 
The Bristol Company 
Fort Worth Laboratories 
Jensen Instrument Co. 
Westcott & Greis, Inc. 
Radiants 
C. B. Babcock Co. 
General Gas Light Co. 
Radiant Heaters 
C. B. Babcock Co. 
General Gas Light Co. 
Pacific Gas Radiator Co. 
Welsbach Company. 
Radiators—Gas Fired 
Magic Way Company. 
Pacific Gas Radiator Co. 
Ranges 
C. B. Babcock Co. 
The Estate Stove Co. 
Geo. D. Roper Corporation. 
Tappan Stove Co. 
Ranges, Closed Top 
C. B. Babcock Co. 
Geo. D. Roper Corp. 
Tappan Stove Co. 
Receivers, Air 
Ingersoll-Rand Co. 
Western Pipe & Steel Co. 
Recorders 
The Bristol Company 
Fort Worth Laboratories. 
Jensen Instrument Co. 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc. 
Westcott & Greis, Inc. 
Refrigerating Machinery 
C. & G. Cooper Co. 
Ingersoll-Rand Co. 
Refractory Materials 
Gladding, McBean & Co. 
Stockton Fire Brick Co. 


Regulators. Heat 
C. B. Babcock Co. 
Leahy Mfg. Co. 
Magic Way Company. 
Payne Furnace & Supply Co. 


Phillips Heating, Ventilating 


& Mfg. Co. 
The Foxboro Co., Inc. 


Regulators, High Pressure 
Babcock Co. 
Leahy Mfg. Co. 
The Bristol Company 
Chaplin-Fulton Mfg. Co. 
Fort Worth Laboratories. 
Gilfillan Machine Works, Inc. 
Mueller Co. 
Reliance Mfg. Co. 
Reynolds Gas Regulator Co. 
Sprague Meter Co. 
The Foxboro Co., Inc. 
Westcott & Greis., Inc. 
Regulators, Hot Water Heat 
Control 
e Bristol 
Mueller Co. 
Regulators, Low Pressure 
C. B. Babcock Co. 
The Bristol Company 
Chaplin-Fulton Mfg. Co. 
Fort Worth Laboratories. 
Gilfillan Machine Works, Inc. 
Phillips Heating, Ventilating 
& Mfg. Co. 
Reliance Mfg. Co. 
Mueller Co. 
Reynolds Gas Regulator Co. 
Sprague Meter Co. 
[he Foxboro Co., Inc. 
Westcott & Greis. Inc. 
Regulators, Temperature 
C. B. Babcock Co. 
The Bristol Company 
Fort Worth Laboratories 
Jensen Instrument Co. 
Leahy Mfg. Co. 
Magic Way Company. 
Payne Furnace & Supply Co. 
Phillips Heating, Ventilating 
& Mfg. Co. 
The Foxboro Co., Inc. 
Westcott & Greis, inc. 
Regulators, Oven 
C. B. Babcock Co. 
Repairs—Brick work 
J. T. Thorpe & Son, Inc. 
Retorts 
The Bartlett Hayward Co. 
Riveted Pipe 
The Bartlett Hayward Co. 
Rock Gas 
Imperial Gas Co. 
Roofing 
The C. & G. Cooper Co. 
Pioneer Paper Company. 
Rotisserie 
C. B. Babcock Co. 
General Gas Light Co. 
Rust Preventatives 
Pioneer Paper Company. 
Seals 
Lattimer-Stevens Co. 
Scrubbers 
Baker Iron Works. 
The Bartlett Hayward Co. 
Western Pipe & Steel Co. 
Settings, Boiler and Bench 
J. T. Thorpe & Son, Inc. 
Sheet Metal 
Baker Iron Works. 
Western Pipe & Steel Co. 
Shingles 
Pioneer Paper Company. 
Sleeves 
S. R. Dresser Mfg. Co. 
Specials 
The Bartlett Hayward Co. 
United States Cast iron 
Pipe and Foundry Co. 
Stacks, Steel 
Baker Iron Works. 
The Bartlett Hayward Co 
Western Pipe & Steel 
Stand Pipes 
Raker Iron Works. 
The Bartictt Hayward 
Western Pipe & Steel 
Steel Plate Construction 
Raker Iron Works. 
The Bartlett Hayward 
Western Pipe & Steel 
Steel Work, Structural 
Baker Iron Works. 
Western Pipe & Steel 
Stills 
Baker Iron Works. 
The Bartlett Hayward Co. 
Western Pipe & Steei Co. 
Stoppers. Gas Main 
C. B. Babcock Co. 
Mueller Co. 
Safety Gas Main Stopper Co. 
Stops, Brass 
Lattimer-Stevens Co. 
Mueller Co 


Company 
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Stops, Iron Body 
Lattimer-Stevens Co. 
Mueller Co. 


Strainer, Gas, Water, Air, ana 
Oil 


Mueller Co. 


Systems 
Payne Furnace & Supply Co. 


Systems—Heating 
C. B. Babcock Co. 
Magic Way Company. 
Payne Furnace & Supply Co. 
Phillips Heating, Ventilating 
& Mfg. Co. 
Systems, Hot Water Heat 
Control 
The Cleveland Heater Co. 
Mueller Co. 
Tachometers 
The Bristol Company 
Jensen Instrument Uo. 
Westcott & Greis, Inc. 
The Foxboro Co., Inc. 
Tanks 
The Bartlett Hayward Co. 
Western Pipe & Steel Co. 
Thermometers (Indicating and 
Recording, etc.) 
The Bristol Company 
Fort Worth Laboratories. 
Jensen Instrument Co. 
The Foxboro Co., Inc. 
Westcott & Greis, Inc. 
Thermostats, all kinds 
C. B. Babcock Co. 
The Bristol Company 
The Cleveland Heater Co. 
Payne Furnace & Supply Co. 
Phillips Heating, Ventilating 
& Mfg. Co. 
Robertshaw Thermostat Co. 
Spencer Thermostat Co. 
Tile, Refractory 
Gladding, McBean & Co. 
Stockton Fire Brick Co. 
Tools 
Mueller Co. 
Safety Gas Main Stopper Co. 
Traps, Steam 
Jensen Instrument Co. 
Trench Excavators 
C. B. Babcock Co. 
The Cleveland Trencher Co. 
Truck Tires 
Truck Tire Service Co. 
Tubing—lIron 
Mueller Co. 
South Chester Tube Company 
Tubing—Steel 
South Chester Tube Company 
Unions 
Leahy Mfg. Co. 
Mueller Co. 
Pittsburgh Equitable Meter Co 
Valves, Back Pressure 
C. B. Babcock Co. 
The Bristol Company 
Chaplin-Fulton Mfg. Co. 
Jensen Instrument Co. 
Reynolds Gas Regulator Co. 
Westcott & Greis, lnc. 
Valves. Electro-Magnetic 
C. B. Babcock Co. 
The Bristol Company 
Magic Way Company. 
Valves, Gas Engine 
The C. & G. Cooper Co. 
Valves, Gate 
Baker Iron Works. 
The Bartlett Hayward Co. 
Valves, Needle for Gas Stoves 
C. B. Babcock Co. 
Valves. Relief 
The Bartlett Hayward Co. 
Chaplin-Fulton Mfg. Co. 
Jensen Instrument Co. 
Leahy Mfg. Co. 
Mueller Co. 
Reynolds Gas Regulator Co. 
The P. H. & F. M. Roots Co, 
Valves, Plug 
Jensen Instrument Co. 
Lattimer-Stevens Co. 
Merco Nordstrom Valve Co. 
Varnishes 
Hill, Hubbell & Compary. 
Vulcanizers (Tube) Gas 
Reliance Mfg. Co. 
Washers 
The Bartlett Hayward Co. 
Western Pipe & Steel Co. 
Water Gas Equipment 
The Bartlett Hayward Co. 
Charles R. Collins. 
Water Heaters 
The Cleveland Heater Co. 
Pacific Gas Radiator Co. 
Rotary Manufacturing Co. 
Superbo Mfg. Co. 
Welshach Company. 
Yarn, Calking 
Pioneer Paper Company. 
Safety Gas Main Stopper Co. 
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Meters 


“Kepresent 
| Twen ty-fl ve Years of 


Pro gress 


The illustration shows the 
simplicity of substituting 
either a 50” or 100” mer- 
cury chamber on the new 
Foxboro Orifice Meter 


We Are Proud of HE interchangeability of Foxboro Orifice 


Meters gives a flexibility in measurement 
° capacity never before offered. At either 
| Our Service to range the instrument is permanent in calibration. 
! It can be set to zero by a simple micrometer 
screw adjustment. A few drops of mercury more 


| the West ; or less make no difference. 

! Any one of the following advantages would 
| place the new Foxboro Orifice Meter in a «lass 
| by itself—uniform scale chart, uniform pen travel, 
!y»w maintenance cost, minimum time lag, no in- 
| berent error, accuracy in calibration, ease of 
| cleaning, strength and indestructability of parts. 
| We suggest that you get in touch with our near- 


est branch office. 


an THE FoxBoro COMPANY 


4 7 ~ 
fp FOXBORO COMPANY Neponset Avenue, Foxboro, Mass., 


WS 
UD 


i . s. A. 
WESTERN OFFICES 
Los Ar geles, 443 Sar Pe St 
San Francisco, 461 Market St 
Portland, Ore., 81 Lewis Bldg 
. 
| 
| Foxboro Guaran- New York Chi 
| tee sealed to each 7 chester, N. } ‘ 
. ; ulsa Lleve ) ‘itts 
| Controlling and Re- 1 ET N 
. ; * reacy, otrada ( t , 
cording Instrument Piet Dene 


Sprague Meter Co. 


BRIDGEPORT, CONNECTICUT 


OX BOR 


Los Angeles, California Davenport, Iowa | REG. U. S. PAT. OFF. 
Houston, Texas San Francisco, California | NI nn tag erate 


ture, Flow, Humidity and Pressure 
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when you buy gas stops 


Dependability is the most valuable quality possible to buy in gas stops. 
Mueller brass stops have proved themselves through years of faithful 
service to the leading gas companies of America. 


Uniformly high quality and construction is assured by the Mueller policy 
of strict laboratory control over all materials through every process of 
manufacture. Mueller gas stops for both high and low pressure systems 
are made in straight and round way patterns for all standard pipe con- 
nections. Prices and descriptions on request. 


MUELLER CO. (Established 1857) Decatur, Illinois 


Branches: New York, San Francisco, Los Angeles 
Dallas, 901 McKinney Avenue 
Canadian Factory: MUELLER, Limited, Sarnia 


Over 20 Years Devoted 


to the 


Improvement and Development of 


Meter Connections 
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No. 45-A Tie-In Bar and Shelf 


Three Types — More Than Fifty Styles 
All Sizes 


Columbus, Ohio 


New England Representative Chicago Representative San Francisco Representative 
The Eastern Service Company The Utilities Service Co. A. P. Bartley 
250 Stuart St., Boston, Mass. 122 S. Michigan Ave. 163 Second St. 
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